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ABSTRACT 
This thesis examines the function of corrugated vessels and addresses pithouse 
and group identity through the differences in technological and design style at the Harris 
site (LA 1867), a Late Pithouse period (550-1000 CE) Mimbres Mogollon pithouse 
village. Corrugated wares have long been defined as utilitarian cooking vessels. The goal 
of this research is to shed more light on corrugated wares as a ceramic type that served a 
variety of functions outside of cooking, including a presence in ritual spheres. This 
research also explores the use of technological and design styles of corrugated wares to 
discuss individual and group identity.  
Archaeological excavations point to the presence of corporate groups at the Harris 
site. Comparing and contrasting technological and design styles across households can 
add further evidence as to how households were integrating. Technological style 
represents the notion of how a ceramic vessel was made and this style is often taught 
within learning frameworks that may correspond to the proposed corporate groups. 
Design style describes the details of decoration added to the external surface of the vessel 
and can express a range of notions including clan membership, authorship, and 
ownership. Therefore, analyzing corrugated ware technological and design style from the 
Harris site can add information towards how people interacted during the Late Pithouse 
period. 
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CHAPTER 1: INTRODUCTION 
This thesis examines household activities and possible relationships through the 
analysis of corrugated ceramics from the Harris Site (LA 1867), a Late Pithouse period 
(550-1000 CE) Mimbres Mogollon village located on the east bank of the Mimbres River 
in southwestern New Mexico. This research uses artifacts recovered during the 2008-
2012 field seasons. The Harris Site (Figure 1.1) was first excavated by Emil Haury in the 
1930s during which 34 pithouses were excavated in one season. Haury’s goals were to 
create a chronological sequence for the Mogollon and distinguish this group from others 
inhabiting the Southwest by documenting differences in architecture, ceramic types and 
burial data. To date an additional 21 pit structures along with extramural features and 
burials have been excavated by Dr. Barbara Roth in order to obtain more data in an effort 
to answer broader questions on household and community organization. Current 
investigations using various data sets including chipped stone and groundstone 
technology from the Harris site are seeking to answer questions focused on the daily life 
within households, the interaction between households, and the potential occurrence of 
extended family corporate groups at the site (Roth 2014, DeMaio 2013, Falvey 2014). 
This thesis uses corrugated ware vessels and sherds recovered from pithouses and 
associated extramural features to address vessel function and the use of style as an 
identity marker at the Harris site. This research is focused on the household because 
corrugated ceramics were most likely produced at the household level and would reflect 
the individual potter. Here a household is defined as a group that occupied a 
circumscribed space and shared domestic activities and responsibilities including 
gathering and sharing of resources, cooking, and the manufacture of utilitarian tool and 
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pottery (Roth 2010a; Wilk and Rathje 1982). At the Harris Site, this space would be 
comprised of the pithouse structure and associated extramural features including rooftop 
work areas.  
Figure 1.1 Map of the Harris Site. (Map by Justin DeMaio) 
By comparing and contrasting technological and design styles seen on corrugated 
wares, household organization and relationships can be examined using stylistic patterns. 
Stylistic patterns seen at the household level may indicate the use of specific design 
variables to create an individual or family household marker. The same technologies 
witnessed between households may indicate the transfer of information between people 
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and may inform on kinship lineages or corporate groups as these styles can reflect back 
on a shared community of practice (Adams 2010; Killick 2004).  
In order to better understand how corrugated wares were used in daily life both as 
utilitarian items and as potential identity markers this thesis is guided by three research 
questions (discussed further in Chapter 3):  
(1) What are the functional purposes of the corrugated wares seen in the 
assemblage? 
(2) Are there significant differences in the design styles of corrugated wares 
between the pithouses and extramural features? 
(3) Can patterns in technological style and design style provide any information 
on household organization?  
 
Answering these questions will provide information on how corrugated vessels were 
utilized in daily life and how their technological and designs styles relate to individual, 
household, and community identity.  
 Chapter 2 provides background information on the Mimbres Mogollon focusing 
on the Late Pithouse period, the Harris Site, and previous studies conducted on 
corrugated wares. Chapter 3 details the research questions that guided this research as 
well as the theoretical framework employed. Chapter 4 outlines the methods used for 
analysis and statistical tests conducted. The results of the analysis and tests are presented 
in Chapter 5. Chapter 6 provides a synthesis of the results by addressing each research 
question along with concluding remarks.  
Significance 
The primary goal of this research was to provide an in-depth analysis of 
corrugated wares from both a functional and stylistic point of view. Corrugated wares 
have always been placed into a utilitarian category, often with little discussion or 
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interpretation. By using a wide set of analytical variables, the use of corrugated ware can 
be further examined from multiple perspectives. Further investigation of the functional 
purpose of corrugated wares sheds light on daily activities and if these activities may 
have been relegated to specific households. 
As archaeological research in the Mimbres Valley continues, questions are being 
asked that address household daily life and interaction. A single spatial community can 
encompass numerous forms of inter-household interaction including autonomous or 
isolated households, limited networks participating in a few alliances, or a web of 
interaction with numerous exchange networks (Mobley-Tanaka 2010). A potential way of 
investigating these networks is through the analysis of technological and designs styles 
seen on artifacts that would have been common in everyday life. This thesis seeks to 
investigate if corrugated wares can be an useful assemblage to address social networks at 
a site.  
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CHAPTER 2: BACKGROUND 
The geographic extent of the Mogollon in the American Southwest was bounded 
by the Little Colorado River in the north, the Verde in the west, the Pecos River in the 
east, and extended south into Mexico (Reid 2006). The Mimbres branch of the Mogollon 
was one of the distinct cultural groups that inhabited this region from A.D. 200-1150. 
Although the Mimbres were concentrated in the Mimbres River Valley, sites were not 
limited to this area (Figure 2.1). Sites and material evidence of the Mimbres, primarily 
their distinct black-on-white vessels and associated pueblo architecture, have also been 
found on the Gila River and into northern Mexico around Chihuahua, while evidence of 
trade has been found in southern Arizona and around El Paso, Texas. This larger 
Mimbres area consists of arid to semi-arid basin and range topography with dry 
grasslands, desert scrub, and pinyon-juniper woodlands and ponderosa pine forests in the 
uplands (Gilman and Powell-Marti 2006, Schollmeyer 2011; Shafer and Taylor 1986).  
 This chapter provides background information on the Mimbres Mogollon with a 
focus on the Late Pithouse Period (A.D.550-1000). Data on chronology, material culture, 
sedentism, subsistence, and social organization are presented. An introduction of the 
Harris site is then provided, along with previous work done on corrugated wares.  
Material Culture and Chronology  
 
 The Mimbres Mogollon Pithouse Period (A.D. 200-1000) marked the shift from 
Archaic hunter-gatherers to the above-ground cobble masonry pueblos seen in the Classic 
Mimbres (A.D. 1000-1150) (Anyon et al 1981; Creel and Anyon 2003; Diehl 1996). This 
800-year period marked significant changes in material culture, social organization, and 
subsistence with the intensification of irrigation agriculture (Shafer 2006). The Pithouse 
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Period is separated into two eras: Early (A.D. 200-550) and Late (A.D. 550-1000) in 
which the cultural aspects of the Early Period laid the foundation for changes in 
architecture and material culture witnessed in the Late Pithouse Period (Anyon et al 
1981).  
 
Figure 2.1 Map of Mimbres sites in southwest New Mexico. Dotted line represents the continental divide. 
(Hegmon 2002) 
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Period Dates Ceramics Architecture 
Early Pithouse 200-550 Plainware, fugitive 
red, unpolished red 
slip 
Circular/oval 
pithouses on isolated 
knolls 
Late Pithouse    
      Georgetown 550-650 San Francisco Red Circular and D-
shaped pithouses, 
move to first river 
terrace 
      San Francisco 650-750/800 Mogollon red-on-
brown 
Rectangular 
pithouses with 
rounded corners 
      Three Circle 750/800-1000 Three Circle red-on-
white, Style I & II 
black-on-white 
Rectangular and 
square pithouses 
Classic 1000-1150 Mimbres Classic 
black-on-white 
Cobble masonry 
pueblos 
Table 2.1 Mimbres chronology and material culture. (Anyon et al 1981; Creel and Anyon 2003; Diehl 
1996; Reid 2006) 
 
 The Early Pithouse period saw circular to oval pithouses located on isolated 
knolls with early communal structures noted at McAnally and Winn Canyon (Anyon et al 
1981; Anyon and LeBlanc 1980; Reid 2006). Pottery was limited and consisted primarily 
of plainwares (Alma Plain). However, fugitive red washes and red slipped ceramics with 
little polish have been dated to this time period as well (Anyon et al 1981). The Early 
Pithouse Period ended around A.D. 550 with the onset of the Late Pithouse Period with 
the movement of sites from the isolated knolls to the first river terrace (Anyon et al 
1981). The Late Pithouse Period has been divided into three phases: Georgetown (A.D. 
550-650), San Francisco (A.D. 650-750/800), and Three Circle (A.D. 750/800-1000). 
These phases were classified by changes in pithouse architecture, ceramic styles, and 
relative chronometric dates (Table 2.1; Creel and Anyon 2003).  
 During the Georgetown phase pithouses were circular or D-shaped, communal 
structures were significantly larger than domestic households, and ceramics included 
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Alma Plain and red slipped and highly polished San Francisco redware. The San 
Francisco phase showcased a shift to rectangular pithouses with rounded corners while 
communal structures remained round. Mogollon red-on-brown ceramics were also 
diagnostic of this phase. Finally, the Three Circle phase witnessed rectangular and square 
pithouses along with Three Circle red-on-white and Style I black-on-white ceramics. 
Communal structures became rectangular during this phase and were substantially larger 
than domestic structures (Anyon el at 1981; Anyon and LeBlanc 1984). The main 
occupation of the Harris site dates to the Late Pithouse period. No Classic pueblo 
component was built on top of the Harris site, which makes it unique as it is the only 
large Late Pithouse site in the Mimbres Valley without a pueblo component (Roth 2014).  
Sedentism and Subsistence 
 During the Georgetown phase sites were generally located near rivers and streams 
to support an increasing dependence on agriculture. Evidence points to wild foods still 
being important and the amount of sedentism is debated. Population numbers were small 
during this phase and sites appear to have consisted of autonomous households; however, 
communal structures became distinct. These structures were larger than domestic pit 
structures and many had adobe lobes near their entryways (Anyon and LeBlanc 1984).  
The San Francisco phase witnessed a growth in overall site size and population, but 
domestic structures remained the same size. However, communal structures were 
significantly larger than domestic structures while remaining round in shape (Anyon and 
LeBlanc 1984). Pithouse clusters appear during this phase and graves with differential 
grave goods have been noted at the larger sites (Roth 2014). Growing populations in the 
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major river valleys corresponded with an increased dependence on agriculture. However, 
large game and other resources were still exploited (Stokes and Roth 1999).  
 The increase in population and dependence on agriculture continued into the 
Three Circle phase. The durability of pithouses during the Three Circle Phase indicated a 
high level of sedentism. The energy invested in a particular place and on architectural 
construction was evidence for a long-term occupation of a site. Evidence for this long-
term commitment has been seen in storage pits, formality in hearth construction, the 
types of materials used to construct walls, the presence of wall and floor plaster, density 
of interior posts, and evidence for remodeling (Diehl 2005, 2007).  
Villages grew in overall size with shared communal areas and plazas at the larger 
sites such as Galaz, Old Town, and NAN Ranch. Some of the largest and most elaborate 
communal structures have been dated to this period, yet the size was variable and 
possibly a function of population size. These structures became rectangular and some had 
cobble masonry walls (Anyon and LeBlanc 1984). The ritual retirement of communal 
structures appear to have been planned and coordinated events with large public 
involvement (Creel and Anyon 2003). Offerings such as stone bowls, pipes, vessels, 
quartz crystals, and broken shell bracelets were purposefully left in these structures. 
Walls were often toppled over and center posts were noted as being removed at sites 
including Galaz, Harris, and Old Town. Communal structures were often burned, with the 
roofs often falling onto the floor. The intensity of burning appears to have increased 
during the Three Circle phase based on evidence such as vitrified adobe walls at Galaz 
and Swartz (Creel and Anyon 2003). There was also an increase in the number of burials, 
some of which yielded special offerings including potter’s tools indicating craft 
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specialization (Shafer 1985). The end of the Three Circle phase also witnessed burials 
being placed in house floors (Creel 2006).   
Social Interaction 
 During the Late Pithouse period villages were most likely comprised of family 
groups. Archaeological evidence points to the clustering of some pithouses which have 
been argued to represent extended family corporate groups, while other appeared 
autonomous. The family groups in larger communities were most likely integrated via 
communal structures or activities (Creel and Anyon 2003; Shafer 2006). By the early 
Three Circle phase residential space appears to be fixed. Archaeological excavations have 
shown continued rebuilding and evidence of pithouses arranged around a common 
courtyard or other special use structure. Lineal inheritance has also been implied via 
subfloor internment of potentially important individuals (Creel 2006; Shafer 2006). By 
the late Three Circle evidence for lineage or corporate groups had expanded. As the 
Classic Mimbres period approached, extended family structures began to center on core 
room or lineage cemeteries, such as that witnessed at NAN Ranch Ruin (Shafer 2006).  
The Harris Site 
 Emil Haury first excavated the southern portion of the Harris Site in 1934. The 
data he gathered from this excavation was used in conjunction with his work at Mogollon 
Village to define the Mogollon as a distinct cultural group in the Southwest (Haury 
1936a). Haury chose these two sites because they lacked a Classic pueblo component on 
top of the pithouses, unlike other Mimbres sites in the valley. This allowed Haury to use 
burial data, ceramic types, and architecture to distinguish the Mogollon and develop the 
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chronology still used today (Anyon and LeBlanc 1984; Anyon et al 1981; Bradfield 
1931).  
Haury’s excavations at Harris revealed 34 structures, four of which were 
designated as communal structures along with various extramural areas (Haury 1936a). 
However, because of excavation techniques, many material culture artifacts were not 
collected or examined. Although ceramics were used to create a seriation, this relied 
heavily on decorated wares. In terms of corrugated wares, roughly 300 sherds were 
curated from pithouse contexts, generally floor fill and floor. Corrugated wares were 
limited in Haury’s collection due to excavation methods which did not screen or collect 
artifacts from cultural fill or roof fall. Therefore, this project uses the corrugated 
materials from the recent investigations.  
Under the direction of Barbara Roth, UNLV began test excavations in 2005 in the 
northern portion of the Harris site with archaeological field schools conducted between 
2008-2012. This recent research yielded 20 houses (which includes five pairs of 
superimposed houses), 35 extramural features, 20 burials, and portions of a communal 
structure. The results of these excavations are being used to investigate household and 
community organization and how this relates to sedentism and subsistence practices of 
those who occupied the site from A.D. 500 to 1000 (Roth 2014). The occupation of social 
groups at a site, such as Harris, leads to the possibility of corporate groups at this site, 
which is being tested using various attributes of architecture and material culture 
assemblages. Four clusters of pithouses, with a possible fifth, have been identified though 
shared household traits and extramural areas (Table 2.2). These have been interpreted as 
the remains of extended family households (Roth 2014).  
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Cluster #1 consists of two pithouses, Pithouse 37 and 38, which date to the mid-
800’s (Roth 2014). These houses faced each other, shared a communal work area, and 
both had a pot plastered into the floor behind the hearth. Cluster #2 consists of two large 
superimposed households, Pithouses 39/40 and 35/36, along with Haury’s Pithouse 
23/30/31, and dates from the early Three Circle phase through the A.D. 900s. The 
superimposed households share a trait in which the hearth of the upper house was 
excavated to touch the hearth of the lower house. Cluster #3 dates to the San Francisco 
phase and into the early Three Circle phase and included Pithouse 43, superimposed 
Pithouses 45/48, and Haury’s Pithouse 28. Pithouses 43 and 48 shared the trait of having 
a jar plastered into the floor behind the hearth. These households also surrounded a 
common work area with a small cemetery. Cluster #4, on the east side of the site, 
included Pithouse 53 and superimposed Pithouses 49/54. These three houses yielded 
almost all of the tabular knives found at the site. The possible fifth cluster includes 
superimposed Pithouses 41/47 and several surrounding unexcavated depressions (Roth 
2014).  
Cluster Pithouses Traits 
1 37, 38 Plastered floor vessels 
2 35/36, 39/40 Hearths of lower and upper houses touch 
3 43, 45/48 Plastered floor jars 
4 49/54, 53 Tabular knives 
5 41/47  
Table 2.2 Pithouse clusters at the Harris site. (Roth 2014) 
 
Investigating the clustering of households utilizes numerous material culture 
assemblages. The technique used to manufacture an object and additional means of 
adding surface decoration can be used to infer similarities between households. Stone 
tool and groundstone assemblages from the Harris site have already been studied to 
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answer questions related to household interaction (DeMaio 2013; Falvey 2014). 
Corrugated wares represent another means to discuss interaction through shared 
technological and designs styles, and thus were the primary focus of this research. 
Corrugated Ware Studies 
The use of corrugated wares to discuss household or group style was put forth by 
Tammy Stone with her work on the corrugated sherds from the W.S. Ranch site located 
along the San Francisco River, south of the Pine Lawn Valley in New Mexico (Stone 
1984). Stone noted that corrugated wares were pushed into utilitarian wares based on the 
now defunct theory that corrugated wares were an outgrowth of basketry. However, these 
functional uses were based on speculation, not on data. Data gathered by Stone indicated 
that corrugated wares served personal, serving, and ceremonial functions based on the 
amount of interior polish, smudging, and proportion of bowls witnessed at W.S. Ranch. 
This led to the conclusion that “[c]orrugated ware is made up of many types which served 
many different functions and carried many different social messages as to the status and 
cultural association of its user” (Stone 1984:142). However, most research into 
corrugated wares has yet to address these issues in detail.  
The typology for corrugated wares used in the Mimbres area was developed by 
Haury (Figure 2.2). The types present were compared against the phases of houses in 
which the sherds were found (Haury 1936b). Though the types had been encountered in 
the region prior to the development of this chronology, there was no discussion of their 
ceramic evolution and the broader relationships between types. Alma Neck Banded was 
argued by Haury to be diagnostic of the San Francisco phase, although it was also present 
in the previous Georgetown phase. Alma Neck Banded was also considered to be the 
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incipient typology that led to subsequent coiled types. Alma Punched and Alma Incised 
were present in all phases and increased in frequency over time. Alma Scored was 
abundant in early phases before becoming almost absent by the Mimbres Classic phase. 
Three Circle Neck Corrugated survived into the Mimbres Classic period and distinct 
surface treatments such as extensive indenting and polishing were indicative of what 
phase Three Circle Neck Corrugated dated to (Haury 1936b). This sequence created by 
Haury was the first clear picture of how the types developed and related to each other, 
and is considered to still be accurate save for minor revisions (Anyon and LeBlanc 1984). 
Figure 2.2 Haury’s pottery types against Mimbres chronology. (Haury 1936b) 
Despite the idea that corrugates wares may represent style, a majority of reporting 
on corrugated wares has been limited (Stone 1986). Plog (1980) outlined two methods for 
analyzing stylistic changes on ceramics. The first encompasses the discovery and 
discussion of stylistic changes through time, and the use of these changes as temporal 
markers. The second focuses on the change of style across space rather than through time 
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(Plog 1980). General pottery guides provide information regarding date ranges, paste and 
temper treatments, surface treatments, color and firing techniques, vessel and rim forms, 
and comparable types (Hays-Gilpin 1998). Site reports from the Mimbres region, 
including Galaz, NAN Ranch, and Wind Mountain, are examples where this type of 
analysis was done (Anyon and LeBlanc 1984; Shafer 2003; Woosley and McIntyre 
1996). These reports provide information on sherd counts, the corrugated types 
recovered, and how these typologies fit into the relative time periods for each site. 
Additional details in reports may include the location of sherds within features and the 
local preference of tempering material (Woosley and McIntyre 1996). Anyon and 
LeBlanc (1984) attempted to investigate temporal sensitivity of corrugated types at Galaz 
using the overall decrease of coil width over time; however, no patterning was discerned. 
  Few studies have expanded into looking at the potential benefits of adding coils 
for cooking. Pierce (1999) used an evolutionary approach to discuss the rise and fall of 
corrugated pottery in the Mesa Verde region. The rise of corrugated wares technology 
happened in several steps and corrugation appeared first as decorative elaborations. Some 
of these innovations resulted in unintended consequences that affected the performance 
of vessels (Pierce 1999). Pierce argued that the greater exterior surface area from the 
addition of coils improves heat transfer both in and out of the vessel. Heat escaping 
quickly from the neck of the vessel limited the occurrence of boil overs saving food from 
being lost and fire from being extinguished (Pierce 2005; Schiffer 1990). However, other 
experiments have shown that corrugated vessels did not function any better than 
plainware vessels, and the additional surface area may have even decreased heating 
effectiveness (Young and Stone 1990). The amount of breakage from thermal stress was 
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also reduced as the uneven, undulating form of coils allowed for the expansion of exterior 
walls without generating as much stress as a plainware vessel (Pierce 2005).  
McCollum (1992) used the assemblage of corrugated wares from the NAN Ranch 
Ruin in order to broaden the definition of corrugated wares and discuss the large amount 
of variability in the types that Haury did not notice because of small sample sizes. 
McCollum addressed unusual occurrences of corrugated wares that may be specific to 
NAN Ranch as they were previously unreported. McCollum also focused on refining the 
chronology at NAN Ranch, examining how the corrugated styles changed over time. 
McCollum’s sequence of Alma Neck Banded, Three Circle Neck Corrugated, Partially 
Corrugated, and Fully Corrugated was specific to NAN Ranch and focused on the 
corrugated vessel profiles and placement of coils over the vessel. This sequence was 
related to Haury’s chronology and added additional information about the types such as 
fireclouding, cracking, and specific vessel measurements. Since McCollum was able to 
develop a sequence, it was concluded that corrugated wares developed in situ at NAN 
Ranch with little outside influence and low evidence of imported vessels (McCollum 
1992).  
Ennes (1995) utilized petrographic data gathered from corrugated sherds typed as 
Mimbres Corrugated and Reserve/Tularosa Patterned and Indented Corrugated from the 
Winston site to discuss social interaction in the Eastern Mimbres region after A.D. 1150. 
Ennes collected local sand samples and compared petrographic variability within and 
between the types to infer production locations. All of the Mimbres Corrugated and half 
of the Reserve/Tularosa types were dominated by andesite and epidote fractions 
indicating that these ceramics were made locally. The rest of the Reserve/Tularosa 
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sample was determined to be made of a quartz-phyric heavy sand indicating these vessels 
were manufactured at a more distant location and were acquired in this region by 
exchange or migration (Ennes 1995).  
In their 2000 study, Hegmon et al. used corrugated pottery recovered from five 
Postclassic Mimbres hamlets along the Palomas Creek to the east of the Mimbres Valley 
in order to discuss population movements throughout the area. Instances of the same style 
appearing in more than one location could be explained through trade, imitation, or the 
movement of people. Since technological styles are not easily copied, variables relating 
to production could be used to discern how styles could relate to population movement. 
The study determined that finely executed pots were produced mostly by non-local 
migrants, were obtained via trade, or were made by an individual who spent extended 
time with and learned from a migrant. Poorly executed vessels were made by locals 
copying the design of another group without any formal training in how to execute the 
design properly. Petrographic data were also used to source the materials used to 
construct the vessels. This provided additional information regarding whether a vessel 
was made locally or in a different region (Hegmon et al. 2000).  
Using corrugated wares from the Silver Creek area of east-central Arizona, Neuzil 
(2001) investigated the use of technological styles seen in corrugated wares as indicators 
of local social dynamics. Subtleties noted in decoration may be used to distinguish 
learning frameworks within and between groups inhabiting a site and even perhaps at the 
household level. Using variables such as coil width, rim form, and obliteration, Neuzil 
noted that differences were visible but difficult to interpret. This led to the conclusions 
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that the corrugated wares may not be a good marker of social dynamics, that outsiders 
assimilated quickly, and pottery within the site moved around often (Neuzil 2001).   
Dobschuetz (1999) utilized the corrugated ware assemblage from Castle Rock 
Pueblo in the Mesa Verde region to discuss social organization. Dobschuetz hypothesized 
that shared physical and social environments would cause potters living in the same area 
to make the same technological choices. Therefore corrugated ceramics could yield 
evidence for social interaction between households and outside communities. Using 
variables including coil width, rim eversion, and indentation depth and direction, 
Dobschuetz found five distinct styles visible at the household level. Three styles were 
specific to households located in certain areas of the site while the other two styles were 
widespread. This led to the conclusions that the styles were generally central to their area 
of production and helped to define boundaries of social groups. Corrugated ceramics 
were determined to have distinct styles and to be good indicators of household relations 
(Dobschuetz 1999).  
Previous research on corrugated wares has produced varying results. Many of the 
studies have focused on one aspect of corrugated wares such as cooking or technological 
style. Though these studies produce useful data, disregarding other elements of 
corrugated ware distort their presence and purpose in the archaeological record. This 
research hopes to synthesize previous work by providing information regarding function, 
technological style, and design style on an assemblage of corrugated wares from one site. 
The data form Harris will add to the growing body of knowledge regarding the function 
and implications of identity of corrugated wares with new data. 
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Summary  
 The earliest archaeological investigations into the Mimbres Mogollon focused on 
creating a chronological sequence through changing architectural and ceramic styles. As 
the region’s population increased sites became larger in size and agriculture became a 
more important means of subsistence. Autonomous households appeared to have formed 
groups potentially based on lineage and communal structures became site focal points. 
Evidence of increasingly formal social organization and new archaeological theories have 
led to more detailed investigations that seek to answer questions related to social 
interaction on the household, group, and community levels. Work conducted at the Harris 
site has focused on numerous artifact assemblages to address these questions. This 
research seeks to add to the knowledge through the use of technological and design styles 
seen on corrugated wares to discuss household activities and household and group 
identity.  
 Corrugated ceramics have been the subject of few investigations. Most of these 
studies have focused on placing these wares in a chronological sequence, defining types, 
and discussing the benefits of adding coils for utilitarian purposes. A smaller number of 
studies have utilized the technological styles of corrugated wares to discuss population 
movement and social interaction. Although both Stone (1984) and Dobschuetz (1999) 
have concluded that corrugated wares have distinct styles, further research into this 
aspect has not been done. If a technological style can be identified, inferences about 
cultural patterns may be discussed (Lechtmann 1977).  
 A technological style witnessed in the corrugated wares of the Harris site could 
point to either specific household styles or a group that shared the same means of 
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manufacturing a vessel. This could also lend information towards the possible presence 
of corporate groups at the site if these groups were sharing technological styles. This 
research also investigated the presence of design styles which could have been used by a 
household to reinforce an individual identity and express a range of messages from 
ownership to enforcing social boundaries.   
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 CHAPTER 3: RESEARCH DESIGN 
The purpose of this chapter is to provide the questions that framed this research 
and the theoretical perspective taken to better understand how corrugated wares 
functioned as utilitarian objects and as stylistic markers in everyday life. As with other 
craft items, the skills needed to produce corrugated wares were obtained through 
instruction and emulation. The framework provided explains the theory behind the 
teaching practices and how the resulting styles can reflect back on group and individual 
identity.  
Research Questions 
 
Three research questions were used to examine the corrugated wares from the 
households at the Harris site to determine function of these wares and to examine whether 
differences exist between households in terms of styles. A related question asks if 
technological and decorative styles do exist, can they provide data towards household or 
group identity. The questions that guided this research are discussed below.  
1) What are the functional purposes of the corrugated wares seen in the 
assemblage? 
 
This question sought to analyze all corrugated reconstructed and whole vessels 
from the site to determine how these wares were used. The use of a combination of 
exterior and interior attributes (discussed further in Chapter 4) allowed for the possible 
function of these vessels to be determined, where enough of the vessel was present to do 
so. Reconstructed vessels usually provide enough of the interior body of the vessel to 
investigate the type of use-wear present. The relative size of the vessel along with certain 
visible interior characteristics can provide information regarding what preparation, 
storage, or serving processes a vessel may have been used for. Although use-wear was 
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primarily observed on the interior of vessels, exterior attributes including blackening 
provide information on cooking practices. Corrugated vessels were usually in the form of 
jars, so the presence of corrugated bowls can provide interesting information on the use 
of vessels (Haury 1936b). Function could also be addressed using rim diameter. Rice 
(1987) noted that orifice diameter of a vessel expresses the ease of access to the vessel’s 
interior, which provides information of whether the vessel was suitable for food 
preparation/cooking, storage, or serving. The analysis of all vessels also allowed for a 
discussion regarding type of corrugation compared to function, and the potential benefits 
of a specific corrugated type for different activities. For example, cooking vessels may 
have been decorated with basic coils, while serving and ritual vessels may have had more 
intricate decoration.  
Just as design may have indicated identity, use-wear may offer similar 
information regarding whether certain households used corrugated vessels for specific 
activities. Corrugated wares have often been thought of as primarily utilitarian, and in 
previous studies have been determined to be used in storage and food preparation (Stone 
1986). Some households may have used corrugated vessels strictly for cooking while 
another household used them for storage purposes. Past research into the whole vessel 
assemblage from Harris indicated that some households were using corrugated wares for 
a specific purpose that may indicate that household’s role within the larger community. 
Therefore, this question addressed how specific households utilized these vessels.  
2) Are there significant differences in the design styles of corrugated wares between 
individual pithouses and extramural features? 
Technological style may be shared amongst numerous households that have been 
taught by the same individual or are learning a shared technique (Neuzil 2001). However, 
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design could also have been added by an individual or pithouse group/inhabitants to 
differentiate their pottery from others in their cultural group. The wide variety and 
manifestations of corrugated pottery can be used to investigate if each pithouse had a 
particular design variable that they used or added to a majority of their ceramics. To 
determine if pithouses had any defining characteristics, a combination of qualitative and 
quantitative variables related to creating a textured or corrugated design can be applied to 
the sherds and reconstructed vessels from a site. For qualitative measurements, variables 
such as smoothing, indenting, and tooling of coils, and specific incising designs can yield 
patterns. Quantitative variables such as the width of coils can be statistically analyzed to 
yield potential patterns in means of manufacture that could be specific to a certain 
pithouse. These measurements can also be compared with data from other features to 
determine if these measurements differ between individual pithouses or if there is a high 
degree of similarity between pithouses in a cluster or across the site.  
In order to show identity through the corrugated wares in a particular pithouse, a 
unique variation of an attribute or a specific design style needed to be recorded on 
numerous sherds from a specific pithouse or extramural feature. This variation or design 
should not be present in ceramics of other features if a pithouse was creating a specific 
design to showcase identity. A unique characteristic or measurement should be noted on a 
majority of the sherds. The appearance of a certain characteristic on one or two sherds 
would not be enough to determine if this was an identity marker.  
3) Can patterns in technological style and design style provide any information on 
household organization?  
 
Although style can be used to make inferences about particular households, it can 
also function on the group level. Though design elements may have been added by an 
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individual, the basic construction of the vessel could be a shared technique across 
numerous households that learned the craft from the same individual or cultural group. 
Households within the clusters at the site may share similar characteristics. Data retrieved 
from this study can be used to determine if certain households such as those in the 
clusters were linked. Though group identity may or may not have been the goal of using 
the same techniques and designs, similarities can provide information on which 
households may have been related and shared a learning framework.  
The same variables that can be used to infer relationships between households can 
also be used to examine possible outliers. Excavations at Harris have shown that some 
pithouses do not fit into any noticeable pithouse group formations, but were integrated at 
the community level. Data from this study may show that certain pithouses have unique 
qualities in their ceramics that are not shared across the site or with any other household. 
This can be combined with the data from the other assemblages from these pithouses to 
examine cultural differentiation from other households that are a part of a pithouse 
cluster. A lack of differences between both households and corporate groups may suggest 
that the village was using the same technology and design styles throughout the 
community. Households or groups may have been expressing identity through other 
means and the corrugated styles witnessed at Harris may instead have been part of a 
larger, shared culture.  
Theoretical Framework 
In order to examine style within a prehistoric artifact assemblage, a theoretical 
framework had to be established. This allowed for a more comprehensive discussion of 
how and why differences in style were created and maintained over time. The conditions 
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under which a style was learned holds just as much importance as how that style was 
used to portray information about group or individual identity. The appearance of and 
change in style could have been caused by a variety of external factors and the results 
were capable of transmitting various types of information. The habitual way of creating a 
ceramic vessel could have easily resulted in one or more communities of practice that 
shared a technological style (Eckert 2012; Joyce 2012). Additional surface decoration 
could have also been shared within these communities creating a group design style, or 
individuals may have sought out unique variances of designs to promote their own 
identity.  
Defining Style: Technological vs. Design 
Style was defined in this research as formal variation in material culture that has 
the potential to be used to discuss artifacts and their role in transmitting and maintaining 
group and individual identity (Wiessner 1983; Wobst 1977). Many classes of artifacts, 
including stone tools and ceramics, were capable of being dualistic in nature by serving a 
functional purpose and relaying information through style (Sackett 1977). This research 
separates style into two categories: technological style and design style. 
Habitus is a set of tendencies that would inform an individual how to act or create 
an object based on social and environmental settings, and how these behaviors and 
perceptions were to be maintained over time (Bourdieu 1977; Rusack et al. 2011). These 
set of tendencies are representative of a chaînes opértoire. Technological style consists of 
a chaînes opértoire or steps taken to manufacture an object. Technological style informs 
on the enculturative background of the producer and contains the conscious and 
unconscious elements involved in technical choices during production (Stark et al. 1998).  
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A technological style can be created and transmitted through normative theory, 
stylistic drift, social interaction, and motor habit variation (Plog 1980). The first three, 
normative theory, stylistic drift, and social interaction, are closely related as they all 
emphasize the importance of learning and interaction in the transmission of style. Their 
differences rely on the locus of the stylistic behavior. Normative theory focuses on 
generational learning where a student of the craft is being taught by elders from the same 
kin group. Stylistic drift describes the interaction of social units in various contexts. An 
individual may learn from various individuals that inhabit the site including those both 
within the kin group and those outside of it. Social interaction equates differences with 
knowledge shared between individuals from different social and perhaps cultural 
backgrounds (Plog 1980). This transmission of knowledge could happen via trade or 
inter-group marriage resulting in conformity to a new group or responses to new 
pressures which causes the mixing of styles (Gosselain 1998). Motor habit variation 
represents subconscious changes not affected by learning or interaction (Plog 1980). In 
other words, the change in style is a result of differing levels of talent that affect how the 
item is produced.  
Design styles on exteriors of ceramic vessels could be viewed across space and 
the application of designs indicates an active choice between various alternatives and can 
act as a social display or advertising behavior (Eckert 2008; Hegmon 1995; Plog 1980; 
Wiessner 1983). These designs could express a range of information with various levels 
of meaning, play a variety of roles dependent on the social context, and express a range 
from individual to group identity (Eckert 2008, Hegmon 1995). Wobst (1977) has 
suggested that these messages were most likely simple and recurrent. This could include 
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information about an individual such as authorship or ownership, or other identification 
concerning emotional state, affiliation with a specific group, and social or class ranking. 
Other possibilities include political or religious objectification, assertion of a claim, or to 
relay restrictions (Wobst 1977). 
Emblemic vs. Assertive Style 
Although there are many approaches to style, Weissner was one of the first to 
look at how style can reflect identity. Wiessner (1983) stated that style was either 
derivative of identification within a group or of an individual striving to be different. She 
called these two categories emblemic and assertive style. Emblemic style represented an 
affiliation or identity with a larger social group and with the beliefs of that group. 
Emblemic style would manifest as a uniformity to express who belonged to the group. 
The information set forth by assertive style would relate to an individual’s identity and 
could represent a range of ideas such as those set forth by Wobst (1977), discussed earlier 
(Wiessner 1983).  
 Two factors can help aid in the determination of assertive versus emblemic style 
outside of how prominent the design may be in the archaeological record: the ease of 
replication and the complexity of design (Wiessner 1983). Easy replication would be 
more suggestive of a group identity marker since it would need to be taught, learned, and 
utilized by many individuals with a varying amount of talent over time. A difficult or 
complex decoration would be indicative of individual instead of household identity since 
its replication would be difficult. An emblemic style would also be more static over time 
as the social group would use the same style. An assertive style would be more dynamic 
as individual identity would be renegotiated over time as one’s social and economic 
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status changed (Wiessner 1983). Assertive style may also become more complex as 
others in the community may have tried to start copying an individual’s design.  
Communities of Practice and Group Identity 
 The knowledge of a chaînes opértoire represents a skill that would have been 
taught, and this was most likely done so within a social group (Neuzil 2001). These 
practices were generally unconscious and reflected a culture’s way of doing things, and 
are most noticeable via material culture (Eckert 2012; Frankel 2000). Early training of 
how to produce a craft item takes place through observation and emulation. The informal 
set of rules learned by the individual becomes specific modes of action over time (Dietler 
and Herbich 1998; Frankel 2000). However, habitus is not necesarrily static as social and 
environmental factors shift through time (Dietler and Herbich 1998). Individual 
enculturation and societal reproduction of material culture can change creating 
differences in the material and between groups (Frankel 2000). These different ways of 
doing things would be taught over time enforcing habitus and specific chaînes opértoire 
to create one or more communities of practice (Eckert 2012).  
Communities of practice consist of participants that have a shared history of 
learning in which identities were formed through the act of participation (Lyons and 
Clark 2012). For this research, a community of practice was defined as a network of 
potters that shared a technological style passed down through generations. Multiple 
communities of practice (what Joyce (2012) referred to as a constellation of practice) 
could have occupied a site and variability could have carried information regarding 
identity and the social network a potter belonged based on the style present (Eckert 
2012).  
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Communities of practice spawn communities of identity which encapsulate the 
potter’s group identity (Eckert 2012). These communities can be nested within each 
other, overlapping, and even contradictory. Individuals had the capability of orientating 
with different groups based on the social context or which group provided the individual 
with the most benefits (Eckert 2012). New communities of practice could have even 
developed from individual identity. Potters did periodically innovate for the sake of 
decoration or to put forth their own identity. This could have resulted in a new 
community of practice and possibly a new group identity through sustained production by 
a number of individuals or interaction. The repetition of attributes and their reproduction 
was what could lead to the persistence through time (Joyce 2012; Shepard 1956). 
 Technological style would have been complex, but overall more resistant to 
change than design style, thus potentially making it easier to define social boundaries 
(Eckert 2008). However, a community of practice was not limited to how to manufacture 
a vessel. The decorative attributes added during the production process may also reflect a 
community of practice, and these attributes were also likely to remain unchanged 
throughout a potter’s life (Eckert 2012). Similar design styles shared across households 
or groups would indicate a shared cultural history (Sackett 1977). However, this social 
cohesion would not have denied the possibility of additional group or individual 
identities. Identity would have been flexible with a gravitation towards a group identity in 
situation where it would be more beneficial, and a movement away from it during other 
times (MacSweeney 2011). 
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Individual Style 
Design style may have been passed on and differences may be the result of 
differences in talent. However, the distinction may also be an attempt at an assertive style 
in order to distance oneself from a teacher or group and create a separate individual style. 
This subtle variation may have been a means to convey important information in close 
social contexts, and not for a wide public audience (Hegmon 1992). On the other hand, 
the differences in styles could be vast, clearly distinguishing individuals from one 
another. Individual identity can be seen as a means to be different from the social or 
cultural group to which one belongs. The act of belonging to a group and sharing the 
technological styles employed by that group lays the foundation for one’s identity. 
However, the search for “otherness” leads an individual to create and accentuate as a 
means of gaining heterogeneity (Lemaine 1974). The individual may still be very much a 
part of one or multiple social groups, yet they still maintain individuality on top of these 
associations, which may be presented through unique styles on visible material culture.   
Applications to Corrugated Ware 
 Individuals and groups used style to communicate. One way to project and reify 
this information was to use distinct markers present on material culture (Stone 2003). 
Although these markers could change through time, to be the most effective the style 
must have been recognized in order to be clearly interpreted by both the sender and the 
receiver. Ceramic vessels allow for the transmission of identity through style since 
different daily functions allowed them to be seen by others and their portability made for 
easy public display as certain styles may have only been relevant or appropriate during 
specific situations (Stone 2003).  
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Corrugated wares have long been thought to have been produced and used at the 
household level. The skills required to make these wares is representative of a 
technological style. The body of the vessel and the execution of coils both represent 
techniques that would have been acquired under a learning framework. Similarities in the 
technological execution of corrugated vessels can be the result of communities of practice 
at the site. The wide variety of design styles added to coils and on other textured types 
can also be markers of group or individual identity based on how often certain design 
elements show up across the site and between households.  
Summary 
Corrugated wares have long been described as utilitarian cooking pots. The first 
research question is designed to investigate how these vessels were used across the site 
and to see if functions ranged beyond cooking and food preparation. The second and third 
research question employ technological and design style of corrugated wares to discuss 
individual and group identity. Identity is a quality that can be employed both on the 
individual and group level and this quality may be visible in the material culture (Goodby 
1998). Shared technological practices and design styles within communities of practice 
can shed light on group identity and social boundaries, while unique styles may be 
equated with individual identity and sending messages regarding the individual’s social 
status, beliefs, and relationships.  
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CHAPTER 4: METHODS 
The University of Nevada, Las Vegas sponsored annual field seasons at the Harris 
Site from 2007-2012, which yielded thousands of ceramics including corrugated wares. 
In order to accurately answer the research questions, a strict control of contexts and a 
wide range of analysis attributes were used. This chapter discusses the methods used to 
determine contexts associated with pithouses, attributes used in the analysis to determine 
function and describe styles, residue analysis procedures, statistical tests, and how a 
combination of these factors were used to generate information about function and 
identity. 
Sample Contexts  
Six different contexts have been used to classify the depositional placement of 
artifacts at the Harris site. Cultural fill encompassed trash layers which represented 
artifacts that had been used to fill abandoned structures or had been deposited by some 
other means. Pit structures were either ritually retired or collapsed on their own after 
abandonment. Roof fall/wall fall contexts, which resulted from wall and roof collapse 
from either of the two above possibilities, have been determined to be important since 
data from the excavations support that households used their roofs as work surfaces and 
storage areas (Roth 2010b). This level is usually noted as having a high concentration of 
adobe and other building materials and varied in thickness across this site. Though 
cultural fill artifacts may have been mixed in with this context, based on the general lack 
of artifacts in this level it is assumed that in general artifacts in this level are associated 
with the feature in question, especially in cases where the roof collapsed directly onto the 
floor.   
33 
 
Pithouse fill contexts were located underneath roof fall/wall fall and above the 
floor, and are only present in a few of the structures. This level indicates that the 
household was left open after being abandoned before the walls and roof collapsed. Floor 
fill contexts represented a fill level roughly 10cm above the floor, and floor contexts 
consisted of those artifacts found sitting directly on the floor. Both of these contexts are 
indicative of objects that were purposefully left behind when the structure was abandoned 
and therefore, are some of the most conclusive contexts for associating artifacts with a 
household. Feature fill contexts relate to the fill of hearths, center posts, postholes, and 
any storage pits found on the floor, along with the fill from extramural surfaces which 
represent an extension of a specific household (Lauzon and Roth 2014; Roth 2010b).  
The stratigraphic contexts from which the artifacts used in this study were chosen 
were based on how reliable the data would be. For the function of corrugated vessels, no 
depositional contexts were excluded. All partial and whole corrugated vessels from the 
site were analyzed since the goal was to discuss function across this ceramic type as 
opposed to function related to specific structures. For household and group identity, only 
sherds associated with features were included. This eliminated sherds from cultural fill or 
trash contexts since these sherds were most likely not associated with the feature in 
question. This research thus focused on sherds recovered from pithouse fill, roof fall/wall 
fall, floor fill, floor, and feature fill. Selecting only these contexts helped to ensure that 
ceramics analyzed from each feature were associated with that particular feature. A total 
of 20 pithouses (and one communal structure) were excavated at Harris; however, only 
19 yielded corrugated sherds. Three extramural surfaces (Features 7, 27, and 35) 
associated with pithouses or pithouse clusters also had corrugated sherds.  
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All sherds from a feature were analyzed together in order to refit pieces and 
determine if numerous sherds represented the same vessel. For refit pieces, the sherds 
were glued together and then analyzed as a singular sherd. For sherds that were unfit but 
originated from the same vessel, the largest sherd was analyzed and the rest were noted as 
representing the same vessel. This helped to reduce data redundancy. Tradewares were 
analyzed but were excluded from discussions related to household and group identity 
since these vessels were manufactured at other sites. Tradewares for corrugated ceramics 
were easily determined by unusual tempers and pastes, or by their white to grey colored 
surface indicating they originated in the Cibola region located in east-central Arizona and 
west-central New Mexico (Wood 1987). Removing tradewares lowered data 
contamination from non-local ceramics.  
Corrugated Types 
 Five main types of corrugated wares were encountered in the site assemblage 
(Table 4.1). Sherds were typed using Haury’s (1936b) categorization that he developed 
from the corrugated sherds he recovered from Harris and Mogollon Village. The 
definitions were expanded upon based on the variability seen in this analysis. Alma Neck 
Banded is a brownware that consists of broad coils that were flattened or completely 
obliterated. The coils can be indented and often had been burnished or polished. This type 
is usually restricted to jars and the appearance on bowls is rare. Coils were restricted to 
the neck and in this analysis numbered up to seven coils. Widths of the coils ranged from 
.468 cm to 1.122 cm. Alma Punched involved the use of a tool to impress a design into 
the wet clay. The tool shape and size had a wide range that included reeds and 
fingernails. Designs ranged from simple bands around the neck to complex patterns. 
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Rarely more than one tool was used on a single vessel. This type was usually a 
brownware with rare redware exceptions. This type most often appears on jars with the 
design restricted to the neck. Alma Incised utilized a single tool, most likely some sort of 
reed, to create individual lines that usually formed a pattern such as diamond hatching. 
Though often restricted to the neck of brownware jars, the incisions could cover the 
entire body of the vessels. Alma Incised covering the entire body of bowls has been noted 
on bowls with an interior red slip (Romero 2014). Alma Scored involved the use of a tool 
similar to a bundle of grass to create numerous close lines that usually covered the upper 
third of the brownware jars, with the appearance of this type on bowls rarely occurring. 
The scoring was generally random and was rarely noted as being in a pattern.  
Table 4.1 Five main corrugated types. Based off Haury 1936b. 
Three Circle Neck Corrugated was classified as coils that varied from the usual 
rounded clapboard form to the rarely semi-flattened form, and could cover up to the 
upper third of brownware jars. The number of coils on a single vessel in this assemblage 
reached 21 coils. Coils in this variety are usually smaller in size compared to Alma Neck 
Banded; however, they ranged in size from .137 cm to 1.002 cm. The coils were rarely 
polished or indented, yet they were often tooled. Tooling was often limited to the last 
coil, yet it was noted on all or interspersed coils at times. Rare occurrences noted some 
smoothing of the coils. Incising and scoring patterns also rarely occurred after the 
Typology Description 
Alma Neck Banded 2-6 broad coils with an average width of 1cm, usually 
flattened 
Alma Punched Tooling around neck with stick, reed, fingernail, or other 
tool 
Alma Incised Patterns incised around the neck 
Alma Scored Item drug across neck or entire vessel no distinct pattern 
Three Circle Neck Corrugated Numerous coils that cover up to the upper third of the 
vessel 
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termination of coils. Reserve and Mimbres brownware styles were not commonly noted 
and were determined by the presence of full body corrugation on both jars and bowls. 
Reserve styles had rounded coils while Mimbres styles were more broad and flattened 
(Figure 4.1). More unusual styles included corrugated redwares in which the above styles 
remained the same with the addition of a red slip, traded corrugated greywares, other 
unknown tradewares, and datura-style vessels which included pinched clay additions to 
the surface of bowls. 
 
Figure 4.1 Corrugated ware typology: a-b Alma Neck Banded; c-e Alma Scored; f-h Alma Incised; l-k 
Alma Punched; l-n Three Circle Neck Corrugated; o-p Mimbres; q-r Reserve. 
 
Analysis Attributes  
 All data were entered into an Excel database with their relevant contextual data 
including artifact feature number (FN), unit and level, depositional context (roof fall, 
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floor, etc.), and the feature from which they were recovered. An additional 27 attributes 
(Table 4.2), including the corrugated types described above, were compiled from a 
variety of previous ceramic studies and analysis guides (Bennet 1974; Hegmon et al 
2000; McCollum 1992; Rice 1987; Shepard 1956; Sinopoli 1991). These attributes were 
capable of informing on technological style, design, and function.   
Sherd Analysis 
 The size in centimeters and weight in grams of each sherd was recorded as a 
means to reference back to each individual artifact along with body thickness where 
enough of the body was present to do so. This thickness measurement was taken from a 
position on the sherd where the thickness would not be comprised (bases tend to be 
thicker and angles near the neck can distort thickness). Temper and paste were described 
by basic composition which was generally a mica and sand mixture. Any other 
composition was indicative of a tradeware.  
Begin band and end band measurements (Figure 4.2) were a means of measuring 
the total length of the design. Begin band measured the distance from the lip to the 
beginning of the design, while end band represented the length from the lip to the 
design’s termination.  
 
Figure 4.2 Begin band, end band, and coil width measurements. 
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Attribute Description  
Rim Diameter Diameter of the orifice. 
Rim Thickness Measured from 1cm (if possible) below the top of the rim. 
Rim Eversion The degree to which the lip of the rim is manipulated. 
Rim Form Manipulation of the rim’s termination. 
Body Thickness Thickness of the vessel below area of decoration, ideally middle of 
the vessel.  
Size Size of the sherd. 
Weight Weight of the sherd. 
Temper/Paste Description of make-up of clay and inclusions. 
Form Bowl or jar. 
Type Based on the five types established by Haury.  
Obliteration The amount of intentional flattening applied to the coils. 
Angle The relative angle of the coils. 
Indented The use of a finger to flatten or design the coils. 
Smoothed Rounding of coils without obliteration. 
Tooled Use of various tools to manipulate one or more coils. 
Tooling 
Description 
General form of the instrument used to create a design.  
Coils Number of coils visible. 
Mean Thickness The mean thickness of all present coils, at least 2 complete coils 
needed. 
Thinnest Coil Smallest coil observed on Three Circle and Alma Neck Banded 
vessels. 
Thickest Coil Largest coil observed on Three Circle and Alma Neck Banded 
vessels. 
Coil Description Qualitative categorization of size.  
Begin Coil From the top of the rim to the beginning of the design. 
End Coil From the top of the rim to the end of the design. 
Polishing The absence or presence of luster finish on the design. 
Smudging The remnants of burnt organic material visible on the interior 
during firing and usually polished. 
Sooting The remnants of burnt organic material visible on the interior as a 
result of use. 
Pitting Wear on the interior of the vessel as a result of thermal spalling 
during cooking or acidic storage contents. 
Scraping Utensil use wear on the interior of a vessel. 
Table 4.2 List and definition of attributes used. 
 Rim diameter was used to measure the width of the orifice opening. For 
individual sherds, at least 5% of the rim needed to be present in order to gain an accurate 
measurement. Rim thickness measured how thick the rim was below the lip and above 
the onset of decoration. Rim eversion referred to how the lip was manipulated in terms of 
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how perpendicular the lip was to the rest of the vessel. Eversions were separated into 
roughly 0˚, 30˚, 60˚, and 90˚ (Figure 4.3). Rim form corresponded to a purposeful 
thinning or thickening of the lip.  
 
Figure 4.3 Rim eversion styles. 
 Coils witnessed on banded types were measured. The number of coils was first 
collected, and this attribute was also used to count rows of designs for Alma Punched 
sherds. At least two full coils were needed to collect measurement data, which would 
present as a sherd with four total coils. However, the top and bottom coil could be broken 
from depositional contexts and not capable of being measured properly.  The thinnest and 
thickest coils were noted and all coil measurements from a single sherd were calculated 
to produce an average thickness of coils for the sherd. A qualitative description of coil 
size was also provided for reference purposes.  
 The obliteration and angle of coils could have been a function of the type of 
corrugated ware or of a particular style. Obliteration referred to the flattening of coils and 
angle described the position of coils relative to the neck of the vessel (Figure 4.4). 
Obliteration levels included: 
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Full Round: coils have a prominent profile, with a full shape, unmodified. 
  Flattened Deep: the profile is still prominent, slight flattening. 
  Flattened Shallow: profile is less prominent from further flattening. 
Fully Flattened: extensive flattening resulting in only a visible line 
separating coils. 
  Obliterated: no visible profile, some remnants of coils still visible. 
 
 
Figure 4.4 Coil obliteration levels and angles. 
Alma Neck Banded vessels were generally fully flattened to obliterated with a 
perpendicular angle while Three Circle Neck Corrugated vessels were usually full round 
with a down angle. However, research and analysis has yielded a large range of variation. 
The level of obliteration could have also been affected by the polishing of coils. 
Burnishing or polishing used a hard tool such as a small pebble to create a luster on the 
ceramic. This was occasionally done on coils or on empty spaces between punches.  
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 Other coil manipulation techniques included indenting, smoothing, and tooling. 
Indenting involved the use of the potter’s finger to impress coils. Smoothing rounded out 
coils giving them a perpendicular appearance while keeping a full round form. Tooling 
involved the use of a tool to punch coils giving them an added design. This was usually 
restricted to the last coil of Three Circle Neck Corrugated vessels; however, variability 
has been noted. A tooling description was also noted for punched coils and Alma 
Punched vessels to describe the shape of the tool used to create the design. An additional 
section for comments included aspects such as fireclouding or external blackening, 
presence of a slip, placement of tooling on coils, incising or scoring designs, neck 
constrictions, and multiple corrugated styles visible on one sherd. 
Vessel Analysis 
Attributes recorded for sherds were also applied to partial and whole vessels. Rim 
diameter proved to be especially significant. If the rim diameter was greater than or equal 
to the maximum vessel diameter, then the orifice was to be considered unrestricted. Rim 
diameters that were less than the maximum vessel diameter indicated a restricted orifice. 
Rim thickness and eversion could have strengthened the orifice, provided a functional 
purpose such as increasing the ease of pouring, lifting, and retaining liquids, or were 
added as a decorative effort.  
 Use-wear attributes for the interior of the vessel were recorded where available as 
a means of interpreting function. This was most valuable for the partial and whole 
vessels, and less noticed for individual sherds since sherds were generally limited to the 
rim and neck where use-wear was less visible. Some use-wear falls under the category of 
abrasion which refers to traces that were formed on the surface of ceramics via 
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mechanical contact that results in the removal or deformation of the surface (Schiffer and 
Skibo 1989). One type of abrasion was scraping, shallow to deep grooves, which could 
have formed during the manufacturing process or during stirring/retrieval of contents. 
Pitting represents another form of abrasion where shallow to deep pits were created near 
the base of the vessel as a result of thermal spalling from repeated use or from the storage 
of acidic foods. Smudging and sooting were also noted as interior attributes. Smudging 
refers to the manufacturing process of burning organics during firing to diminish 
permeability that produces a black finish that was often polished. Sooting refers to the 
deposits of organic residues as a result of cooking. A distinction was made between the 
two when possible; otherwise an indeterminate blackening was reported as being present 
on the interior. Volume was also calculated when enough of the vessel was present. 
Partial and Whole Vessel Function 
 Vessel function generally required a certain combination of attributes relating to 
form and composition. Numerous factors needed to be considered by the potter when 
making a vessel and these factors aided in the determination of function. These factors 
included: stability (resistance to tipping), whether contents would be liquid or dry and hot 
or cold, frequency of use and the amount of time between uses, transportability and ease 
of grasp, accessibility and the manipulation of contents, ability to withstand heat 
application, weight, capacity, number of users, and micro-environmental factors (Lesure 
1998; Rice 1987). Though vessel forms varied over time and space and no one set of 
variables can be used universally for all vessels, the categories below were used as basic 
guidelines to help determine function.  
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Food Preparation  
Food preparation vessels were highly variable but generally had unrestricted 
forms and simple shapes. Surface treatment was mostly absent, while internal use-wear 
included abrading and pitting (Rice 1987). However since food could have been 
processed in many steps, numerous vessels of various shapes and sizes could have been 
used for one meal (Hally 1986). Therefore food preparation was not identified in this 
study due to the fact that the vessels could have also been used for cooking, storage, 
and/or serving.  
Cooking 
 Vessels used for cooking should be short and squat jars with minor restricted 
mouths which would aid in the prevention of rapid evaporation (Hally 1986; Henrickson 
and McDonald 1983). Archaeological and ethnographic data suggest the shape of the jar 
could be rounded, conical, or globular and usually lacked angles (Rice 1987). However 
rounded bases are the most advantageous since this allowed for easy heat transmission 
and made the vessel less susceptible to breakage from thermal stress. Ethnographic data 
indicate cooking vessels should have large basal surfaces to aid in heat transfer, while 
wall thickness should be thin in order to conduct heat better (Henrickson and McDonald 
1983). The overall size of cooking vessels is variable and based on the quantity of food to 
be prepared. Decoration of cooking vessels should be rare and limited when present. 
Other forms of surface treatment such as polishing are not common in the archaeological 
record. Exteriors of cooking vessels may exhibit patterns of sooting or blackening, while 
interiors can show remains of burned contents, thermal spalling, and scraping (Hally 
1986, Henrickson and McDonald 1983; Rice 1987; Sinopoli 1991). 
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Storage 
 Storage vessels are usually limited to jars, although bowls are possible (Rice 
1987). The vessels usually have thicker walls for stability and to keep moisture in or out. 
Lips of orifices may have been modified for pouring or easy closure with a pliable cover. 
Appendages such as handles and surface treatments and decoration were variable. 
Interiors may showcase residues of the food stored and pitting from the storage of acidic 
materials (Rice 1987). Ethnographic data obtained by Henrickson and McDonald (1983) 
provides information regarding differences between liquid and dry storage vessels. 
Liquid storage containers have been described as tall and thin with everted rims, although 
sizes were variable. Dry storage vessels may be short and squat with a low center of 
gravity with orifices large enough to accommodate one to scoop contents. Some vessels 
may have had everted rims to aid in the addition of a cover (Henrickson and McDonald 
1983).  
Serving 
 The size and shape of a serving vessel which could take the form of a jar, bowl, or 
plate would have been dependent on the type of food, the context in which the contents 
were to be consumed, and whether a group or individual was being served. Serving 
vessels can have handles and flat bases to aid in their use, and often have a high amount 
of surface treatment or decoration. Use-wear of serving vessels should be minimal, 
although scraping from the use of a utensil may be present (Hally 1986, Henrickson and 
McDonald 1983; Rice 1987).  
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Residue Analysis 
 Outside of vessel shape and visual use-wear, the function of a vessel can be 
analyzed through residue analysis. Absorbed residues are trace amounts of leftover 
organic compounds that have been absorbed into the walls of ceramic vessels. Thus a 
large number of processes including cooking and storage were capable of leaving 
residues (Heron and Evershed 1993). One of the most widely studied components is 
lipids which are found in almost all human food sources that contain fat. This is due to 
the high stability of fats and their minimal decomposition over time from protective 
helium barriers that do not allow for decomposition until exposure to temperatures 
around 400˚C (Rottländer 1990). The survival of other components over time was 
dependent on numerous factors including chemical make-up, the environment, and 
physicochemical conditions. A few things to take into account while conducting residue 
analyses are that these tests are not accurate for determining multiple uses of a vessel and 
surface treatments and firing conditions of vessels need to be accounted for (Heron and 
Evershed 1993). 
 A total of seven sherds were submitted to PaleoResearch Institute in Colorado for 
residue analysis. This included two sherds related to the corrugated floor vessels of 
Pithouse 44 chosen based on the high amounts of visible use-wear, and five sherds from 
the smashed vessels from Feature 36, a feasting pit. The method employed in the 
extraction of residues was Fourier Transform Infrared Spectroscopy (FTIR). This 
technique uses chloroform and methanol (CHM) mixture as a solvent capable of 
removing lipids and other organic compounds that had been absorbed into the walls of 
ceramics. The residue collected was then run through a program that produces an 
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interferogram or an output spectrum that includes the simultaneous measurement of 
wavelengths used to identify the compositions of the organic compounds (Cummings and 
Dalpra 2014).   
Statistics 
 Qualitative variables were best analyzed using statistical tests to discuss 
household and group technological style. Since numerous groups needed to be compared, 
a one-way ANOVA or analysis of variance test was the best method. The null hypothesis 
of an ANOVA states that the means compared come from the same population, while the 
alternative hypothesis indicates the means differ and come from multiple populations 
(Madrigal 1998). For this research, the null hypothesis would indicate a community or 
site-wide technological style. The alternative hypothesis would suggest household styles. 
 To conduce the ANOVA tests the SPSS statistical program was used. Before the 
tests were conducted, the following assumptions had to be met (Madrigal 1998):  
1. Random sampling implies that samples analyzed had an equal 
opportunity of being selected out of the entire population. 
2. Independence of variables states that the sample groups were 
independent of each other. 
3. Normality assumes the sample groups were equally distributed. For 
sample over 30 the Central Limit Theorem assumes normality. 
However, for samples under 30 SPSS will generate results for 
Kolmogorov-Smirnoff and Shapiro-Wilk tests in which a value greater 
than .05 significance is conclusive of data not departing significantly 
from normality.  
4. Homoscedastity states that groups from the same population will have 
the same variance. SPSS provides a test of homogeneity of variance 
alone with the ANOVA results. A significance value of over .05 
assumes the assumption is met.  
 
Post-hoc tests compare all groups against each other after an ANOVA is found to be 
significant (Madrigal 1998). However, for purposes here the tests were conducted 
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regardless of significance since it was a means of understanding subgroup differences or 
pairwise differences. The best post-hoc test for comparing pairs of this type was the 
Tukey method which provides all possible simple contrasts for groups that have unequal 
sizes (McHugh 2011). This test, conducted with SPSS, provides the probabilities of any 
two groups originating from a different parent population.  
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CHAPTER 5: RESULTS 
 
 This chapter provides results of the analysis regarding vessel function and design 
and technological style. Analysis to determine the function of corrugated wares focused 
on partial and reconstructed vessels from all contexts at the Harris site. Corrugated sherds 
and vessels from the contexts (roof fall/wall fall, pithouse fill, floor contexts, and feature 
fill) associated with pithouses and extramural features were used to investigate pithouse 
and group technological and design style.  
Function 
A total of 43 corrugated whole and partially reconstructed vessels were recovered 
during these investigations. These vessels were found in a variety of contexts (Table 5.1). 
Corrugated vessels would have been highly visible on roofs and in extramural features. 
Twelve vessels were recovered from the roof fall/wall fall and this fits with the notion 
that households were conducting a large amount of daily activities, such as food 
processing, cooking and possible storing materials, outside and on the roof of their 
houses (Roth 2010b).  Five jars were recovered from extramural features. Eight vessels 
were recovered from cultural fill, although some of these vessels may have originally 
been a part of roof fall/wall fall contexts but may have been displaced over time from a 
variety of depositional processes. Thirteen vessels, one of which was a bowl, were 
recovered from floor contexts, indicating that similar work was also taking place within 
the household.  
Forty-one of the vessels were classified as jars and two were bowls. The only two 
complete vessels, both jars, were found plastered into the floors of pithouses. Thirty-two 
jars were typed as Three Circle Neck Corrugated, seven were Alma Punched, and one 
was Alma Incised. The bowls were of the Alma Neck Banded and Reserve types. Only 
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one Three Circle Neck Corrugated vessel was not complete enough to determine a 
possible function (Table 5.2).   
 Cooking Serving Storage Multiple IND Total 
Cultural Fill 2 3 3   8 
Roof Fall/ Wall Fall 5 3 4   12 
Pithouse Fill  1 2  1 4 
Floor Fill 1  5   6 
Floor 4 1  2  7 
Feature Fill 3 1 2   6 
Total 15 9 16 2 1 43 
Table 5.1 Distribution of vessel function across contexts. 
 
 Cooking Serving Storage Multiple IND Total 
Alma Incised   1   1 
Alma Neck Banded  2    2 
Alma Punched  5 1 1  7 
Reserve  1    1 
Three Circle 15 1 14 1 1 32 
Total 15 9 16 2 1 43 
Table 5.2 Distribution of vessel function across corrugated type. 
 
Cooking 
The 15 cooking jars were rounded or globular in shape with rounded bases. Six 
showed evidence of burned residues on the interior and 13 had pitting in line with 
thermal spalling or the inclusion of acidic foods. Seven of the vessels had enough of the 
exterior surface intact to indicate proximity to a fire for cooking purposes. All 15 jars 
determined to be used for cooking were classified as Three Circle Neck Corrugated. This 
was not surprising due to the advantages in having coils as detailed in experimental 
studies. Pierce (2005) noted that the presence of coils reduced the temperature of the 
exterior surface where the coils were present, which would make the vessel easier to grip 
or handle when cooking and reduce boilovers. Despite their function, the quality of 
execution of coils on the Three Circle Neck Corrugated was high as coils were generally 
even and of the same size. Five of the cooking vessels were recovered from roof fall/wall 
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fall coinciding with rooftop work surfaces, while five were recovered from the floor (one 
was feature fill of a posthole), and two were in Feature 36, a feasting pit located in the 
central plaza. One vessel was recovered from floor fill of Pithouse 47, while two were in 
cultural fill. 
One vessel exhibited smoothed coils and another five yielded coils that that had 
been tooled. If vessels were kept inside the household, a quick and imprecise 
manufacture of coils might be expected since they would not be highly visible. However, 
these vessels may have moved between the floor and roof or moved between households, 
which would indicate that coils would be executed well for visibility purposes. An 
unusual attribute for cooking vessels was the number that exhibited finish on the exterior 
body. Five vessels showed evidence of burnishing, while two were polished. Burnished 
or polished cooking vessels are rare in the archaeological record and the presence is most 
likely a stylistic choice.  
The necks of cooking vessels were widely unrestricted. Any minor restrictions 
noted would not have been enough to make the contents of the vessel inaccessible. The 
rim diameters for cooking vessels averaged 17.4 cm with a range of 13 cm to 22 cm. Of 
the nine vessels where a rim eversion was discernable six yielded no manipulation. Three 
showed a B-style or 30° eversion. Eversion on a cooking vessel may have eased the 
pouring of liquid contents once they were cooked or could have been a stylistic addition 
with no functional purpose. Rim thickness ranged from .439 cm to .681 cm with an 
average of .591 cm. Body thickness of cooking vessel averaged .600 cm with a range 
from .47 cm to .756 cm. Overall the body thickness measurements were in line with what 
was to be expected, a thickness that would allow for effective heat transfer. Coil width 
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had a range of .273 cm to .727 cm with an average of .436 cm, with begin band averaging 
1.611 cm with a range of 1.217 cm to 2.236 cm. 
 Rim 
Diameter 
Rim 
Thickness 
Begin 
Band 
Coil 
Width 
Body 
Thickness 
Minimum 13 .439 1.217 .273 .47 
Maximum 22 .681 2.236 .727 .756 
Average 17.4 .591 1.611 .436 .6 
Standard 
Deviation 
2.816 .049 .326 .133 .079 
Table 5.3 Attribute measurements (in cm) for cooking vessels. 
Pithouse 44 yielded four of the Three Circle Neck Corrugated cooking jars. These 
vessels were found on the floor along the east wall of the house which had been 
prehistorically flooded. All of these vessels were well made, with one exhibiting tooling 
on every coil. Three of the four had a polished body. Two of the vessels had enough rim 
present to obtain diameter, 18 cm and 20 cm, and necks were not restricted. What these 
vessels shared in common was the high amount of similarity in the use-wear that was 
present. Heavily charred deposits were present at the bases of the vessels, while pitting 
was most severe at the base and lessened as it approached the neck. The pitting was noted 
as being so acidic that it wore away roughly half of the thickness of the vessel walls in 
multiple areas possibly indicating fermentation. Since the use-wear was nearly identical 
on all four of the vessels, it was suggestive that these vessels were used to cook/produce 
the same food or drink. Sherds from two of these vessels were submitted for residue 
analysis. 
Vessel 
(FN) 
Rim 
Diameter 
Body 
Thickness 
Body 
Thickness 
w/ Pitting 
2916 18 .57 .384 
2996 IND .584 .347 
3348 20 .633 .471 
2906 IND .635 .473 
   Table 5.4 Comparison of Pithouse 44 vessels. 
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The sherd associated with vessel FN 3348 yielded moderate peaks of fats/lipids 
with double peaks representing calcium oleate, indicating the cooking of meat or oily 
seeds (Cummings and Dalpra 2014). A high amplitude protein peak suggests the cooking 
of meat, while evidence for plant cell wall compounds was minimal. A dip present in the 
protein signature also suggests cooking in this vessel involved the use of water. Peaks in 
the fingerprint region indicate the presence of plant material and meat through pectin, 
cellulose, amino acids alanine and lysine, and polysaccharides 
arabinogalactorhamnoglycan and glucomannan. Glucomannan, a compound present in 
woody fiber cells, may be more indicative of the wood fuel used in firing or cooking 
(Cummings and Dalpra 2014). 
 
Figure 5.1 Pithouse 44 cooking vessel (FN 2906). 
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Figure 5.2 Fragmented Pithouse 44 cooking vessels (clockwise from top right FN 3348, FN 2916, FN 
2996). 
 
The sherd associated with vessel FN 2996 yielded similar results (Cummings and 
Dalpra 2014). Fats/lipids showed high amplitude peaks and, when taken into 
consideration with the peaks representing protein and amide A and B, indicate the 
cooking of meat or high protein plants along with the characteristic dip insinuating 
cooking with water. Few peaks represented hemicellulose and pectin compounds present 
in plant cell walls, although not enough was available to conclusively identify the plants. 
Fingerprint range peaks were similar to the previous vessel with the addition of 
triglycerides and amino acids leucine and serine. These fingerprint peaks can point to 
either meat or plants being prepared (Cummings and Dalpra 2014). Although the 
Pithouse 44 vessels did not yield conclusive results, the similarities in use-wear and 
residue would indicate the vessels were being used to prepare similar foods.  
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Of the five samples submitted for residue analysis from the feasting pit, Feature 
36, only one has been conclusively associated with a corrugated vessel. The sherd 
associated with the wide-coiled Three Circle Neck Corrugated jar lacked peaks 
associated with fats/lipids and proteins (Cummings and Dalpra 2014). A large 
carbohydrate double peak was representative of cellulose. Galactoglucomannan and 
glucomannan found in the carbohydrate peak along with an environmental calcium 
carbonate peak indicate the presence of conifers or softwood. This signature most likely 
represents the fuel wood used to fire the pot or the fuel wood used in the burning of 
Feature 36. The overall signature associated with this sherd indicates the vessel was new 
or lightly used when broken (Cummings and Dalpra 2014). The pitting on the interior of 
this vessel coincides with the presence of cellulose as the fermenting of plants could 
leave a cellulose signature and cause acidic wear on the interior of the vessel.  
 
Figure 5.3 Cooking jar (FN 7413) from feasting pit, Feature 36. 
55 
 
Storage 
 Sixteen jars were determined to be used for storage. The storage vessels were 
larger compared with vessels from other functions. When full, some of these vessels 
would have been heavy, making them stationary. This included two large jars from 
Feature 21, an extramural work surface.  The largest (Figure 5.4) yielded a body diameter 
of 46 cm and an estimated volume of 50.97 L. The restriction of the neck was 
surprisingly variable, although most were classified as restricted (Figure 5.5). Those that 
were not restricted were still classified as storage vessels due to their large size which 
would not be useful in any other function. Fire clouding from production was noted on 
the exterior of four vessels. Interior use-wear was generally light with two vessels 
showing little pitting from the possible storage of acidic contents, and one with scraping 
from use. Other instances of scraping were attributed to the manufacturing processes. No 
sooting was evident on any storage vessel.  
 
Figure 5.4 Large storage jar (FN 2253) from plaza, Feature 21. 
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Figure 5.5 Storage jar (FN 986) with strong neck restriction. 
Three vessels were found in cultural fill, two in pithouse fill, four in roof fall/wall 
fall, five in floor fill, and two in the feature fill of an extramural work surface. Fourteen 
of these vessels were typed as Three Circle Neck Corrugated, one was Alma Pucnhed, 
and one was Alma Incised. Six of the Three Circle Neck Corrugated vessels had 
additional tooling and one had been indented (Figure 5.6). Tooling presence on coils 
ranged from the last coil to all coils. The coils were generally well executed except on 
one vessel from the pithouse fill of Pithouse 38 where the coils were uneven. Average 
coil thickness was .469 cm with a range of .284 cm to .751 cm. Six of the Three Circle 
Neck Corrugated vessels and the Alma Punched vessel had burnishing visible.  
 
Figure 5.6 Storage jar (FN 3690) from roof fall/wall fall of Pithouse 43. 
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 The rim diameter of storage vessels ranged from 11 cm to 24 cm with an average 
of 16.9 cm. Rim thickness ranged from .41 cm to .913 cm with an average of .568 cm, 
and rim eversion was spread across the styles. Seven vessels had a Style A/0˚ eversion, 
three had Style D/90˚, three had Style B/30˚, and only one exhibited Style C/60˚. The 
occurrence of high degrees of eversion fits with the idea that a pliable cover was attached 
to some jars. The addition of an eversion on liquid storage jars would have also made it 
easier to pour out contents. The begin band attribute had a range of 1.014 cm to 1.948 cm 
with an average measurement of 1.391 cm. Body thickness had an average of .543 cm 
with a range of .394 cm to .739 cm (Table 5.5).  
 Rim 
Diameter 
Rim 
Thickness 
Begin 
Band 
Coil 
Width 
Body 
Thickness 
Minimum 11  .41 1.014 .284 .394 
Maximum 24 .913 1.948 .751 .739 
Average 16.9 .568 1.391 .469 .543 
Standard 
Deviation 
3.792 .124 .242 .152 .096 
Table 5.5 Attribute measurements (in cm) for storage vessels. 
 
 Determining dry versus liquid storage was difficult as no storage vessels 
resembled the proposed shape of liquid serving vessels set forth by ethnographic 
examples and previous vessel studies (Henrickson and McDonald 1983). The two storage 
vessels that yielded pitting were most likely used for liquid storage as this wear indicates 
the presence of an acidic liquid.  The smaller of the storage vessels could have been used 
for storing liquid as they would have been easy to move around and pour out contents. 
However, since a majority of the storage vessels appear to be more in line with dry 
storage, liquid storage may not have been important given the site’s proximity to water, 
or storage vessels may have been used based on the current needs of the household.  
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Serving 
 A total of nine serving vessels were found in various contexts. Three vessels were 
found in both cultural fill and roof fall/wall fall, one in the pithouse fill, one directly on 
the floor, and one from Feature 36, a feasting pit. Two of the serving vessels were bowls. 
The first, a poorly made Alma Neck Banded vessel from the floor of Pithouse 43, was 
heavily scraped during the manufacturing process (Figure 5.7). The small size and poor 
execution may indicate that this vessel was made by a child or novice potter. The second 
bowl from the roof fall/wall fall of Pithouse 43 was typed as a Reserve style with a 
smoothed interior and no visible use-wear. However, because of the early dates for 
Pithouse 43 and later dates of the Reserve style, this vessel was most likely in trash fill 
that has been mixed with the roof fall over time.  
 
Figure 5.7 Small Alma Neck Banded serving bowl (FN 4400). 
 
The remaining seven serving vessels were classified as jars with one typed as 
Three Circle Neck Corrugated with an intact handle (Figure 5.8), one indented Alma 
Neck Banded, and five representing Alma Punched (Figure 5.9). These jars were 
classified as serving vessels based on their small size, strong neck restrictions, and lack of 
use-wear. The Alma Punched vessels represent the smallest vessels in the corrugated 
vessel assemblage, indicating use as a single serving vessel instead of group serving 
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implements. The tool types used to create the punches were varied: one exhibited a 
combination of tools, one used a flat, blade-like implement, and three were punched with 
a fingernail. The high number of Alma Punched jars classified as serving vessels may 
indicate that this type was held in higher regard and preferred for this function over other 
types. 
 
Figure 5.8 Serving jar (FN 4612) with intact handle. 
 
 
Figure 5.9 Alma Punched serving jars.  
Clockwise from top right: FN 3689, FN 5348.1, FN 6901, FN 1314 
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  Seven of the serving vessels showed burnishing or polishing on the body, over 
the design, or both. Five of these were Alma Punched. No serving vessels showed pitting 
or scraping from use. Four vessels had smudging applied during the manufacturing 
process and two others showed exterior fire clouding. The average body thickness of .507 
cm, with a range of .41 cm to .638 cm (Table 5.6). Rim diameter on serving vessels 
ranged from 8 cm to 14 cm with an average of 10.3 cm. Rim thickness had an average of 
.484 cm with a range of .39 cm to .591 cm. Rim eversion was variable with the three 
having a Style A/0° eversion, one of both Style B/30° and Style C/60°, and two with 
Style D/90°. Eversion may have been a stylistic choice or functional, as the vessels with 
eversion would have held liquid making it easier to pour contents. Begin band 
measurements ranged from .8 cm to 2.062 cm with an average of 1.307 cm, while coil 
width had a range of .466 cm to .886 cm with an average of .625 cm.  
 Rim 
Diameter 
Rim 
Thickness 
Begin Band Coil Width Body 
Thickness 
Minimum 8 .39 .8 .466 .41 
Maximum 14 .591 2.062 .886 .638 
Average 10.3 .484 1.307 .625 .507 
Standard 
Deviation 
2.059 .075 .514 .228 .08 
Table 5.6 Attribute measurements (in cm) for serving vessels. 
 
Multiple Functions 
 
Two of the four vessels that were found plastered into pithouse floors were 
corrugated wares. The plastering of these vessels into the floor is indicative of more than 
one function. Both vessels were most likely cooking and/or storage vessels in daily life, 
and then placed into the floors for sub-surface storage. The first was a Three Circle Neck 
Corrugated jar in the floor of Pithouse 48 (Figure 5.10). The vessel was not exceptionally 
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well made. Alhough it had been smoothed in some areas, dimpling was still present and 
evidence of manufacturing coils were visible in numerous areas. The corrugated coils 
were partially obliterated and not evenly executed. Use-wear was consistent with a 
cooking vessel as minor pitting from continued exposure to heat was present along with 
small amounts of sooting primarily near the base. One sherd from this vessel was 
previously submitted for lipid analysis conducted by Mary Malainey, and results 
indicated that the vessel was used to process plant species of medium to high fat content 
including corn, cholla, mesquite, and conifers (Woods and Roth 2013).  
 
Figure 5.10 Pithouse 48 jar that was plastered into the floor. 
  
The second floor vessel was an Alma Punched jar found in Pithouse 43 (Figure 
5.11). This vessel was intact except for the lip of the rim. Rim diameter was estimated as 
slightly over 12 cm. The vessel had a restrictive neck, indicating it was most likely used 
as a storage vessel before and possibly after being plastered into the floor. This vessel 
was well made, although the bottom of the vessel was less smooth than the top. 
Burnishing was noted over the entire vessel and extended into the punched design. Pitting 
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from the storage of acidic materials was present near the base. The vessel also yielded 
one kill hole near the base. 
 
Figure 5.11 Pithouse 43 jar that was plastered into the floor. 
Style 
A total of 1630 corrugated sherds (see Appendix B) were analyzed along with the 
complete and partial vessels to discern technological and design style. Corrugated sherds 
were recovered from 19 pithouses. Pithouse 52, a transitional phase (ca 980-1000) 
surface structure, was the only household that did not yield any corrugated sherds. Three 
extramural features also yielded corrugated wares that were include in the analysis. 
Feature 7 was a posthole and extramural surface ramada associated with Pithouse 38. 
Feature 27, an extramural work surface, and Feature 35, a ramada, were both associated 
with Cluster 2. Three Circle Neck Corrugated was the most prevalent type, representing 
63% of the assemblage. This was expected due to the time frame in which most of the 
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pithouses were occupied. Alma Neck Banded and Alma Punched both represented 
roughly 13% of the assemblage. Alma Scored and Alma Incised only represented 3% and 
4% of the assemblage respectively. The remaining 4% was spread across later styles, 
tradewares, and indeterminate types.  
Design Style 
Design style was investigated through highly visible attributes including rim 
eversion and rim form, and the variable manipulation seen on the coils. However, during 
the analysis many of these attributes proved to not be useful. Not enough design style 
variation on Alma Punched, Alma Scored, and Alma Incised sherds was present to use 
these types to discern design style. Alma Scored and Alma Incised were rare types and 
therefore were not common across the site. Since Alma Scored was made using the same 
scoring tool, there were no visible differences between any of the sherds. Alma Incised 
showed no visible differences in execution of designs and patterns were generally in a 
diamond hatching pattern. Other incised patterns only appeared on one sherd, and did not 
provide enough data to be considered a specific pithouse style. This was also the case for 
Alma Punched vessels. Although this type was more visible in the assemblage, the tool 
types utilized and patterns witnessed occurred in small numbers across a majority of the 
pithouses, indicating community wide use of the same techniques and tools.     
 Variations in rim form (Table 5.7) and eversion were also not prevalent enough 
to discern any patterns in terms of added design style. Rim form only varied from 
unthickened/untapered in nine cases. Table 5.8 provides the counts of rim eversion styles 
across the features with Style A/0˚ and B/30˚ being the most prevalent representing 80% 
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of the styles. Rim eversion may have been more of a function of the vessel’s use than a 
design element or higher degrees of eversion may have been harder to accomplish.  
 
Table 5.7 Rim form distribution across pithouses. 
Feature 
Unthickened/ 
Untapered
Thickened 
Exterior
Tapered 
Interior
Tapered 
Exterior/ 
Interior Total
Cluster 1
     PH 37 27 27
     PH 38 57 3 60
     FEAT. 7 2 2
Cluster 2
     PH 35 50 1 51
     PH 36 21 21
     PH 39 16 16
     PH 40 2 2
     FEAT. 27 3 3
     FEAT. 35 2 2
Cluster 3
     PH 43 41 1 42
     PH 45 4 4
     PH 48 6 6
Cluster 4
     PH 49 19 1 20
     PH 53 33 2 1 36
     PH 54 12 12
Cluster 5*
     PH 41 52 1 53
     PH 47 5 5
Autonomous/
Other
     PH 42 26 26
     PH 44 7 7
     PH 46 15 15
     PH 50 5 5
     PH 51 9 9
Total 414 8 1 1 424
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Table 5.8 Rim eversion styles across pithouses. 
Feature Style A Style B Style C Style D Total 
            
Cluster 1           
     PH 37 14 9 3 1 27 
     PH 38 35 16 8 1 60 
     FEAT. 7   1 1   2 
 49; 55% 26; 29% 12; 14% 2; 2% 89; 100% 
            
Cluster 2           
     PH 35 21 19 7 4 51 
     PH 36 4 11 4 2 21 
     PH 39 2 10 1 3 16 
     PH 40 1 1     2 
     FEAT. 27   3     3 
     FEAT. 35 2       2 
 30; 32% 44; 46% 12; 13% 9; 9% 95; 100% 
            
Cluster 3           
     PH 43 14 14 10 4 42 
     PH 45 1 2 1   4 
     PH 48 3 2 1   6 
 18; 35% 18; 35% 12; 23% 4; 7% 52; 100% 
            
Cluster 4           
     PH 49 6 12   2 20 
     PH 53 16 14 4 2 36 
     PH 54 6 5 1   12 
 28; 41% 31; 46% 5; 7% 4; 6% 68; 100% 
            
Cluster 5           
     PH 41 20 23 8 2 53 
     PH 47 3 2     5 
 23; 40% 25; 43% 8; 14% 2; 3% 55; 100% 
            
Autonomous/Other           
     PH 42 7 16 3   26 
     PH 44 2 4 1   7 
     PH 46 3 5 4 3 15 
     PH 50 4     1 5 
     PH 51 5 3   1 9 
            
Total 169 172 57 26 424 
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However, since rim eversion yielded a large sample size and there appeared to be 
differences in the distribution, a chi-square test was ran to see if there were any 
significant links between the pithouse clusters and the style of eversion chosen (Table 
5.9).  
 
Cluster * Style Crosstabulation 
 
Style 
Total Style A Style B Style C Style D 
Cluster Cluster 1 Count 49 26 12 2 89 
Expected Count 36.4 35.4 12.0 5.2 89.0 
% within Style 33.1% 18.1% 24.5% 9.5% 24.6% 
Cluster 2 Count 30 44 12 9 95 
Expected Count 38.8 37.8 12.9 5.5 95.0 
% within Style 20.3% 30.6% 24.5% 42.9% 26.2% 
Cluster 3 Count 18 18 12 4 52 
Expected Count 21.3 20.7 7.0 3.0 52.0 
% within Style 12.2% 12.5% 24.5% 19.0% 14.4% 
Cluster 4 Count 28 31 5 4 68 
Expected Count 27.8 27.0 9.2 3.9 68.0 
% within Style 18.9% 21.5% 10.2% 19.0% 18.8% 
Cluster 5 Count 23 25 8 2 58 
Expected Count 23.7 23.1 7.9 3.4 58.0 
% within Style 15.5% 17.4% 16.3% 9.5% 16.0% 
Total Count 148 144 49 21 362 
Expected Count 148.0 144.0 49.0 21.0 362.0 
% within Style 100.0% 100.0% 100.0% 100.0% 100.0% 
Table 5.9 Rim eversion observed versus expected counts. 
The chi-square results (Table 5.10) indicate that the differences between the clusters are 
significant at the .05 level (df= 12; p=.037). However, the low effect size obtained from 
Cramer’s V (Table 5.11) indicate this correlation is weak and that the differences 
between the clusters are most likely not a result of behavioral differences (V= .142).  
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Chi-Square Tests 
 Value df 
Asymp. Sig. (2-
sided) 
Pearson Chi-Square 22.011
a
 12 .037 
Likelihood Ratio 22.042 12 .037 
Linear-by-Linear Association .409 1 .523 
N of Valid Cases 362   
Table 5.10 Rim eversion chi-square results. 
3 cells (15.0%) have expected count less than 5. The minimum expected 
count is 3.02. 
 
Symmetric Measures 
 Value Approx. Sig. 
Nominal by Nominal Phi .247 .037 
Cramer's V .142 .037 
N of Valid Cases 362  
Table 5.11 Rim eversion Cramer’s V results. 
Design style differences were observed though the manipulation of coils including 
smoothing, indenting, tooling, and obliteration. In order to interpret a distinct 
manipulation suggestive of a household identity, the style needed to yield a large sample 
size and be concentrated in a singular feature. Most unique instances of manipulation 
only appeared on one sherd, and this did not provide enough evidence of a distinct style, 
or they appeared in small numbers across numerous pithouses, indicating shared design 
styles.  
The occurrence of potentially distinct individual pithouse styles was only found in 
two houses: Pithouse 53 and Pithouse 43. Pithouse 53, a late Three Circle house 
associated with Cluster 4, yielded a complex design found in numerous contexts; and, the 
style was also witnessed on singular sherds in other features. The more compelling 
instance of individual pithouse style was seen in Pithouse 43, the San Francisco house in 
Cluster 3, which yielded numerous sherds, all from the roof fall context. The only other 
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occurrence of this style was seen in a non-contemporary pithouse, Pithouse 46. These 
distinct styles are discussed below.  
Pithouse 53 
Six sherds from Pithouse 53, representing roughly 4% of the feature’s corrugated 
assemblage, represented a variant of Three Circle Neck Corrugated in which coils had 
been smoothed, indented, and tooled to create the illusion of vertical coils (Figure 5.12). 
Four of these sherds were found in the roof fall indicating that they were visible, one was 
found in the floor fill, and the other was found in the center post hole. These six sherds 
represented six different vessels and were initially intriguing due to the fact that the style 
appeared more than once within the house. After comparisons with other pithouses, four 
other sherds from four other pithouses (35, 37, 51, and 54) were noted as having this 
style. The execution of the design of these other sherds was further analyzed to try and 
discern if these sherds represented vessels made by the same potter or were examples of 
emulation. The quality of the execution was analyzed along with the how the design was 
accomplished. Another factor that ended up being of interest was the apparent 
handedness of the potter.  
The Pithouse 53 sherd designs were well executed with even smoothing and 
tooling. The potter of these vessels was most likely right-handed based on the direction of 
the design. However, one of these sherds from this pithouse was notably executed in a 
poor fashion and did not seem to fit with the other sherds of this type (Figure 5.13). Upon 
further analysis it became apparent that this sherd was likely made by a different 
individual. Not only was the design executed in an uneven and slightly different manner, 
the disposition of the design to fall left indicated the potter was most likely left-handed. 
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This lends evidence towards this style being taught to other individuals at the site and 
perhaps the learning framework took place in or around Pithouse 53.  
 
Figure 5.12 Pithouse 53 sherds (FN 6965 left and FN 6872). 
 
 
Figure 5.13 Pithouse 53 sherd (FN 6885) made by a different potter. 
Evidence for emulation or potters who learned the style was evident in Pithouses 
35, 37, 51, and 54 (located in the same cluster as Pithouse 53). Intra-village exchange 
was possible; however differences were more in line with emulation or a shared learning 
framework. The sherds from Pithouses 35 and 37 (Figure 5.14) had a similar appearance 
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but were made using a different technological style, suggesting emulation. The Pithouse 
35 sherd design was made by using a tool to drag punches over the coils to create breaks 
in the individual coils and produce the vertical appearance. The Pithouse 37 sherd was 
made using the same technique as Pithouse 35; however, the coils were also smoothed, 
producing a more similar appearance to what was witnessed in Pithouse 53. Since these 
features were not a part of the same cluster as Pithouse 53, perhaps they relied on 
emulation via their own technological methods to accomplish the design as they did not 
learn the technique. The technological style on how to execute the design may have only 
been shared within the corporate group to which Pithouse 53 belonged.  
 
 
Figure 5.14 Pithouse 35(left FN 205) and 37 (FN 1691) sherds. 
 
The sherd from Pithouse 54 (Figure 5.15) appeared to have been made using the 
same technological means as Pithouse 53, but this potter seemed less capable of 
executing the design. Since these pithouses were linked together as part of Cluster 4, it 
would be likely these potters interacted and perhaps shared styles. However, the sherd 
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from Pithouse 54 was not as smooth, the tooling was harshly applied, and the design 
lacked the symmetry apparent in the Pithouse 53 sherds.  
 
Figure 5.15 Pithouse 51(left FN 6527) and 54 (FN 6859) sherds. 
The sherd recovered from Pithouse 51 (Figure 5.15) appeared to provide the 
clearest evidence that this design style was being taught. Although this pithouse is not 
conclusively linked to Cluster 4, its proximity to Pithouse 53 may be the result of some 
relationship. This sherd most closely resembled those seen in Pithouse 53, as the 
technological style was very similar and executed in a fashion that would indicate a long-
term exposure to the teacher/potter. Given the high quality execution of the style it would 
almost be possible to credit this vessel to the Pithouse 53 potter; however, the producer of 
the Pithouse 51 sherd was most likely left-handed based on the design direction whereas 
the Pithouse 53 potter appeared to be right-handed.  
Since this style was evident in more than one pithouse the idea that Pithouse 53 
had a specific individual style cannot be proven conclusively. However since the style 
appeared on more than one sherd in Pithouse 53, this household may have been the 
originator of the design and shared vessels including this design with other households. 
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The potter may have also taught others the design or other potters may have tried to 
emulate the style. 
Pithouse 43 
The most convincing case for a pithouse stylistic identity was found in Pithouse 
43. Compared with the other early features from the site, Pithouse 43 had a large and 
complex assemblage. Out of the 122 corrugated sherds recovered from this house, 43 
sherds represented an Alma Neck Banded style in which the coils ranged from fully 
flattened to obliterated and contained indenting or the use of a finger to impress a coil. 
This style was common to the San Francisco phase to which this pithouse dates; however, 
14 of these sherds had additional manipulation that was unique to this house. Further 
analysis of these 14 sherds yielded that three belonged to the same vessel (Figure 5.16), 
so 12 of the sherds were compared to the rest of the house representing 10% of the 
pithouses’s corrugated assemblage. These sherds stood out from the common Alma Neck 
Banded design because of additional tooling that had been added within the indentations 
creating deep punching as part of the design (Figure 5.17). These sherds also yielded 
burnishing and most were high- fired.  
 
Figure 5.16 Pithouse 43 sherds representing the same vessel (from left FN 3862, 2877, 5768). 
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Figure 5.17 Pithouse 43 sherds (clockwise from top left 2923, 3652 (x2), 3708, 3652). 
All of these sherds were recovered from the roof fall/wall fall context indicating 
that these vessels would have been visible to the rest of the population inhabiting the site. 
Since Pithouse 43 was the only pithouse to exhibit a clear design style and these designs 
would have high visibility, some sort of social message may have been attached to these 
ceramics. Although the exact message cannot be determined the message may have been 
related to authorship of the vessel or portrayed information about the social standing of 
those who inhabited the feature. Roth (2013) has identified Pithouse 43 as part of a 
cluster that represents one of the first corporate groups at the site supporting the notion of 
portraying social standing through a design style. The style may have also represented a 
certain belief held by the potter or pithouse that was not continued or accepted by later 
individuals which would account for the design style lacking in persistence over time.  
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The only other appearance of this style was on two sherds found in the roof fall of 
Pithouse 46 (Figure 5.18). Because of the high similarity, the sherds from Pithouse 46 
were further analyzed to try to determine if these vessels were made by the same potter or 
were an attempt at emulation. Pithouse 46 has been determined to be an autonomous 
household because of its north-facing entry, its lack of spatial association with any other 
cluster, and lack of shared traits (Roth 2013). Pithouse 46 also dates to the Three Circle 
phase, placing its habitation a few hundred years after that of Pithouse 43. The sherds 
recovered from Pithouse 46 were low-fired which did not match the generally high-fired 
conditions of those recovered from Pithouse 43. The quality of execution of the design 
was also not the same as the sherds from Pithouse 43 as they showcased a design that was 
not as finely executed. These factors point to an attempt at emulation from the potter in 
Pithouse 46. However, the gap in time raises the question of how this design was still 
known and whether the vessels from Pithouse 43 exhibiting the design were still visible.  
If the vessels were still visible, the potter in Pithouse 46 could have copied the design 
perhaps as an attempt to create a connection to Pithouse 43.  
 
Figure 5.18 Pithouse 46 sherds (FN 5536). 
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Technological Style 
 Linking households together to reveal communities of practice was undertaken 
through the analysis of technological style. Although a technological style may be used 
by one household, these styles were probably shared through communities of practice 
when one learned how to make a vessel. Quantitative attributes provide the data 
necessary to compare and contrast the technological choices of households. One-way 
ANOVA tests produce information regarding the amount of variance across the features 
regarding the attribute in question. In addition, the Tukey method was used for a post-hoc 
test to further investigate the differences between households. Therefore, the one-way 
ANOVA provided an overall comparison of variance while the Tukey post-hoc test 
allowed for a more in-depth comparison of variances between all possible pairs of 
features.  
In order to effectively run the tests and to gain the best results, the sample size 
needed to be large. Three attributes provided enough data from a majority of the features 
to run the statistical tests. These attributes were begin band, rim thickness, and coil width 
of Three Circle Neck Corrugated sherds. In regards to the post-hoc test, if a pair of 
features had a significance value of below .05, the features were determined to not be 
linked via the specific technological style. A significance value below this level was 
further investigated since a lower value would prove linking households more difficult as 
a lower value could suggest a different technological style. For all of the one-way 
ANOVA tests the assumptions regarding random sampling and independence of variables 
were met and are not further discussed.  
 
76 
 
Begin Band 
 The first attribute tested was the begin band measurement which measures the 
distance from the lip of the vessel to the beginning of the design. Thirteen features 
(Pithouses 35, 36, 37, 38, 39, 41, 42, 43, 46, 38, 51, 53, and 54) had enough data to 
initially be tested for normality before proceeding any further (Table 5.12). Pithouse 35 
did not pass the normality test; however, this feature was kept in for further tests based on 
the Central Limit Theorem as it yielded enough data, 47 entries, to disregard the results 
of the normality test.  
Tests of Normality 
 
Frequency 
Kolmogorov-Smirnov
a
 Shapiro-Wilk 
 
Statistic Df Sig. Statistic df Sig. 
Begin_Band 
 
 
 
 
 
 
 
 
 
PH 35     47 .151 47 .009 .900 47 .001 
PH 36     19 .156 19 .200
*
 .931 19 .182 
PH 37     25 .153 25 .133 .950 25 .246 
PH 38     58 .089 58 .200
*
 .973 58 .223 
PH 39     15 .153 15 .200
*
 .925 15 .231 
PH 41     48  .072 48 .200
*
 .982 48 .646 
PH 42     22 .107 22 .200
*
 .949 22 .308 
PH 43     36 .078 36 .200
*
 .984 36 .865 
PH 46     14 .141 14 .200
*
 .953 14 .609 
PH 48     6 .258 6 .200
*
 .901 6 .379 
PH 51     9 .168 9 .200
*
 .899 9 .247 
PH 53     33 .086 33 .200
*
 .976 33 .664 
PH 54     12 .167 12 .200
*
 .962 12 .808 
Table 5.12 Begin band test for normality. 
*. This is a lower bound of the true significance. 
a. Lilliefors Significance Correction 
 
The data was then tested for homogeneity of variances, which it passed as the 
significance value was higher than the standard accepted value of .05 indicating high 
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similarities between the households (Table 5.13). Because these tests were passed, an 
ANOVA (Table 5.14) was conducted (F 12, 331=1.987, p=.025).  
Test of Homogeneity of Variances 
Begin_Band   
Levene Statistic df1 df2 Sig. 
.598 12 331 .844 
Table 5.13 Begin band test for homogeneity of variances. 
ANOVA 
Begin_Band   
 Sum of Squares Df Mean Square F Sig. 
Between Groups 4.570 12 .381 1.987 .025 
Within Groups 63.458 331 .192   
Total 68.028 343    
Table 5.14 Begin band ANOVA results. 
 Since the ANOVA produced a p-value lower than .05 it can be concluded that 
there were small differences between these houses that increase the probability that more 
than one technological style was present.  However, analysis of the post-hoc results (see 
Appendix D Table 1) yielded a different answer. The only non-significant pairing where 
p <.05 was between Pithouses 36 and 38, which was reflected in the error bar graph 
(Figure 5.19) in which these two features do not overlap in measurements. The 
differences between Pithouses 36 and 38 may have been the result of size preferences for 
this attribute or differences in talent. Since there was only one non-significant pairing and 
the error bar graph showed a large amount of overlap between the households, begin 
band most likely functioned as a site-wide learning framework.  
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Figure 5.19 Error bar graph for begin band attribute.  
Rim Thickness 
 The thickness of the rim was the second attribute to be tested for technological 
style. Fourteen features (Pithouses 35, 36, 37, 38, 39, 41, 42, 43, 46, 48, 49, 51, 53, and 
54) were tested for normality, and Pithouses 53 and 54 were the only two that did not 
yield a high enough significance to pass the test (Table 15). Pithouse 53 was kept in the 
analysis because the 32 data entries were enough to invoke the Central Limit Theorem. 
Pithouse 54 only had a sample size of 12 and was removed from further tests under this 
attribute. The test for homogeneity of variances (Table 5.16) was then conducted and 
yielded a significance value that indicated the data did not pass this test (p=.001). A low 
significance in this test could be the result of high differences between the variances 
suggesting more than one technological style in the population or from certain entries 
skewing the data.  
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Tests of Normality 
 
Frequency 
Kolmogorov-Smirnov
a
 Shapiro-Wilk 
 
Statistic df Sig. Statistic df Sig. 
Rim_Thick 
 
 
 
 
 
 
 
 
 
 
 
PH 35     51 .101 51 .200
*
 .968 51 .186 
PH 36     21 .112 21 .200
*
 .971 21 .758 
PH 37     28 .103 28 .200
*
 .961 28 .368 
PH 38     60 .067 60 .200
*
 .979 60 .391 
PH 39     15  .143 15 .200
*
 .936 15 .337 
PH 41     54  .087 54 .200
*
 .990 54 .918 
PH 42     25 .092 25 .200
*
 .961 25 .429 
PH 43     40 .134 40 .068 .963 40 .210 
PH 46     15 .168 15 .200
*
 .907 15 .120 
PH 48     6 .201 6 .200
*
 .917 6 .483 
PH 49     20 .159 20 .199 .928 20 .142 
PH 51     9 .215 9 .200
*
 .936 9 .536 
PH 53     32 .121 32 .200
*
 .940 32 .076 
PH 54     12 .323 12 .001 .804 12 .010 
Table 5.15 Rim thickness test for normality. 
*. This is a lower bound of the true significance. 
a. Lilliefors Significance Correction 
 
Test of Homogeneity of Variances 
Rim_Thick   
Levene Statistic df1 df2 Sig. 
2.772 12 363 .001 
Table 5.16 Rim thickness test for homogeneity of variances 
To account for this a Brown-Forsythe robust test of equality of means test was 
conducted (Table 5.17). The Brown-Forsythe test utilizes data medians instead of means 
and can provide a better indication of the data’s significance in terms of coming from the 
same population when the variances may be different. A similar low significance value 
would confirm the results of the homogeneity of variances and indicate differences in the 
technological style  used by the population. A contradictory result indicating a high 
80 
 
significance value would indicate that one or more data groups were throwing the 
homogeneity of variances off.  Results of the Brown-Forsythe test for the rim thickness 
attribute yielded a low significance, confirming the homogeneity of variances results that 
differences in the data variances do exist (p≤.0005).   
Robust Tests of Equality of Means 
Rim_Thick   
 Statistica df1 df2 Sig. 
Brown-Forsythe 6.109 12 195.711 .000 
Table 5.17 Rim thickness Brown-Forsythe test. 
a. Asymptotically F distributed. 
Although the data did not pass these tests, an ANOVA test can still be performed 
since the sample sizes generally are large. The significance results of the ANOVA 
indicates a low relationship between some of the data, indicating the data may not be 
representative of the same population (Table 5.18). In other words more than one 
technological style may be present regarding the rim thickness attribute. A post-hoc test 
was needed to investigate if data from some households did not fit with the rest of the 
assemblage (F12, 363= 6.052, p≤.0005).  
ANOVA 
Rim_Thick   
 Sum of Squares Df Mean Square F Sig. 
Between Groups .584 12 .049 6.052 .000 
Within Groups 2.920 363 .008   
Total 3.504 375    
Table 5.18 Rim thickness ANOVA results. 
 The results of the Tukey post-hoc (see Appendix D Table 2) test for rim thickness 
showed that most households had at least one pairing that showed no significant 
relationship. These differences could be indicative of different technological styles or 
small variances in the data skewing the connections between certain households. The 
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error bar graph shows a wide range of measurements with most features overlapping with 
one another, suggesting a single technological style (Figure 5.20). However, the graph 
shows more variability than the one provided for the begin band attribute. More than one 
technological style may have been in place or smaller ranges in the attribute may be 
indicative of household preference instead of what technological choice they employed.  
 An interesting low significance level was between Cluster 2 households Pithouse 
37 and 38. Since these households belong to the same cluster, the technological style may 
be assumed to be similar. However, results indicate that these households did not share 
this technological attribute (p= .005). These households may have utilized different 
technological styles in order to distinguish one household from the other, or the 
technological style of choice may have changed over time as there is a slight gap in time 
between the dates of these two features.   
 
Figure 5.20 Error bar graph for the rim thickness attribute. 
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Coil Width 
The third attribute that was considered for technological style was the width of 
coils found on Three Circle Neck Corrugated vessels. There were not enough data entries 
for coil width under the Alma Neck Banded type to run similar tests. Eleven features 
(Pithouses 35, 36, 37, 38, 39, 41, 42, 43, 44, 46, and 49) yielded enough data to be tested 
for normality (Table 5.19). Four of the features did not initially pass this test; however, 
the Central Limit Theorem was invoked since the smallest sample size for these four 
features was 30.  
Tests of Normality 
 
Frequency 
Kolmogorov-Smirnov
a
 Shapiro-Wilk 
 
Statistic df Sig. Statistic Df Sig. 
TCNC_Coils PH35    124 .120 124 .000 .888 124 .000 
PH36     32  .116 32 .200
*
 .949 32 .138 
PH37     41 .133 41 .065 .885 41 .001 
PH38     56 .061 56 .200
*
 .979 56 .433 
PH39     30 .218 30 .001 .919 30 .026 
PH41     71 .092 71 .200
*
 .958 71 .019 
PH42     29 .141 29 .148 .946 29 .145 
PH43     23 .109 23 .200
*
 .951 23 .313 
PH44     12 .174 12 .200
*
 .915 12 .247 
PH46     11 .197 11 .200
*
 .913 11 .264 
PH49     35 .134 35 .114 .947 35 .091 
Table 5.19 Coil width test for normality. 
*. This is a lower bound of the true significance. 
a. Lilliefors Significance Correction 
The test for homogeneity of variances (Table 5.20) provided an insignificant 
result leading to another Brown-Forsythe test (Table 5.21) to indicate if groups were 
skewing the data. The results of this test supported the low significance indicating large 
differences in the variances and possibly more than one technological style. However, 
sample sizes were large so the ANOVA test was still conducted (Table 5.22). As with the 
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rim thickness attribute, coil width provided a non-significant ANOVA indicating a large 
difference between the pithouses (F 10, 453=13.254, p≤.0005).  
 
Test of Homogeneity of Variances 
TCNC_Coils   
Levene Statistic df1 df2 Sig. 
5.065 10 453 .000 
Table 5.20 Coil width test for homogeneity of variances. 
 
 
Robust Tests of Equality of Means 
TCNC_Coils   
 Statistica df1 df2 Sig. 
Brown-Forsythe 11.479 10 153.949 .000 
Table 5.21 Coil width Brown-Forsythe test. 
a. Asymptotically F distributed. 
 
ANOVA 
TCNC_Coils   
 Sum of Squares df Mean Square F Sig. 
Between Groups 2.235 10 .223 13.254 .000 
Within Groups 7.637 453 .017   
Total 9.872 463    
Table 5.22 Coil width ANOVA results. 
 
 Analysis of the post-hoc results (see Appendix D Table 3) indicated this attribute 
was likely a community-wide technological style. The one exception to this was Pithouse 
43 which had no significant correlations with any other household. All combinations 
yielded a significance value of p<.0005 except in the case of Pithouse 46 in which the 
significance value was .04. Examination of the error bar graph (Figure 5.21) shows that 
Pithouse 43 measurements only overlapped with Pithouse 46 indicating some possible 
links between the two despite a non-significant result; although the significance value is 
close to the ideal .05 to consider the possible relationship between the two households. 
The reasons for Pithouse 43 yielding different data could be due to the fact that this was 
one of the earlier households and the width of coils may reflect a recent shift to Three 
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Circle Neck Corrugated from Alma Neck Banded which had thicker coils. However, if 
this were the case the data should reflect a gradual shift from thicker to thinner bands. 
The only household that yields this kind of result is Pithouse 46 which as previously 
stated is not contemporaneous with Pithouse 43.  
 
Figure 5.21 Error bar graph for the coil width attribute. 
 
 Another link between Pithouse 43 and 46 is interesting given the households’ 
differing dates of occupation and not currently being linked together within the same 
cluster. Unlike a design style, technological style is not easily copied. If there is a link 
between these households for this technological style, a separate community of practice 
for this attribute would be needed for the technique to be passed on to Pithouse 46. Other 
households that may share this technological style may be unexcavated so tracing the 
style through other households is not yet possible. Pithouses 45 and 48 which are 
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currently linked via cluster with Pithouse 43 did not yield a large enough sample size to 
be included in the ANOVA testing, but may have also shared in this technological style.  
Summary 
 The analysis of 43 whole and partial reconstructed corrugated vessels showed that 
these wares served a variety of functions including cooking, storage, and serving. Two 
were plastered into the floors of pithouses and three were smashed in a feasting pit. 
Design style most likely functioned on a community level. Pithouse 53 yielded a unique 
design that was taught to nearby houses and emulated by others. Pithouse 43 also had a 
unique style that accounted for 10% of the household’s corrugated assemblage and was 
only emulated by Pithouse 46. Begin band and rim thickness attributes represent 
community wide technological learning frameworks. Coil width also functioned on the 
community level, although Pithouse 43 yielded a second technological style that may 
represent an individual household technological style or a style shared with unexcavated 
pithouses.  
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CHAPTER 6: DISCUSSION AND CONCLUSION 
 The goal of this thesis was to analyze the function of corrugated vessels and use 
technological and design style to discuss communities of practice, group identity, and 
individual household identity. Analysis focused on corrugated vessels from all contexts 
and corrugated sherds from contexts associated with pithouses and extramural features. 
The previous chapter provided the results gathered from the analyses and this chapter 
presents an overview of those results along with a synthesis to further discuss how 
corrugated wares can be used to address questions regarding daily activities and 
relationships between households via learning frameworks.  
1) What are the functional purposes of the corrugated wares seen in the 
assemblage? 
 
 A total of 43 partial and whole reconstructed corrugated vessels were found in 
various contexts across the site. The type of corrugation on the vessels and their function 
were variable. Table 6.1 provides the comparison of measurements of attributes for the 
three main functional types. The similarities between cooking and storage vessels could 
indicate that these vessels may have been used for more than one function during their 
use-life. Although not reflected in use-wear, this idea is supported by the high variation 
of neck restrictions seen in both of the functions. Cooking vessels may have been used 
for storage vessels if cracks developed along the body; however, it is unlikely that storage 
vessels would have seen secondary use as cooking vessels. The addition of coils making 
cooking vessels easier to handle may have also applied to the other functions, as the 
added texture would increase grip compared to smooth plainware.  
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Function Rim 
Diameter 
Rim 
Thickness 
Body 
Thickness 
Begin Band Coil Width 
Cooking 17.4 ± 2.816 .591 ± .049 .6 ± .079 1.611 ± .326 .436 ± .133 
Storage 16.9 ± 3.792 .568 ± .124 .543 ± .096 1.391 ± .424 .469 ± .152 
Serving 10.3 ± 2.059 .484 ± .075 .507 ± .08 1.307 ± .514 .625 ± .228 
Table 6.1 Comparison of average attribute measurements (in cm) across functions. 
  
 All 15 vessels classified as cooking vessels were typed as Three Circle Neck 
Corrugated. Despite their functional purpose, the vessels and their designs are well 
executed with six vessels containing additional coil manipulation and decoration. This 
suggests that vessels were well made regardless of function since the vessels may have 
been used in public settings and visible to other site inhabitants. This is supported by the 
recovery of cooking vessels from roof contexts and shared extramural features. The four 
cooking vessels recovered from Pithouse 44 offered the only instance of vessel function 
patterning in a feature. A portion of the pithouse had flooded prehistorically leaving a 
large number of artifacts behind, when most features were cleaned out prior to 
abandonment (Roth 2014). Use-wear seen on these vessels was identical and residue 
results yielded similar findings of a combination of meat and plants cooked in water. This 
indicates these vessels may have been used to produce the same food.  
 Use-wear on storage vessels was light and none exhibited sooting. The large size 
of some of the jars indicated a possible setting in a permanent location, as these vessels 
would have been heavy when full. The two largest jars were found in Feature 21, an 
extramural plaza, suggesting communal use of the vessels. These vessels were also noted 
as being well made as they would have been in public view.  
 Compared to other functions, serving vessels had a small rim diameter and thinner 
bodies. The Alma Punched jars were noted for their small size compared with the rest of 
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the assemblage indicating the vessels were used for single servings. The high number of 
Alma Punched vessels under this function would suggest a preference for this type in a 
visible setting. However, the design execution was notably poor on some of the Alma 
Punched vessels compared with the Three Circle Neck Corrugated serving vessels. 
Corrugated bowls were only noted as being present as serving vessels.  
 Two corrugated jars were found plastered into the floors of pithouses. Use-wear 
and residue from one of these vessels indicated it had been used for cooking prior to its 
internment. The placement of vessels into the floor could have provided a type of sub-
surface storage. The Alma Punched jar had a kill hole, indicating ritual retirement of the 
vessel most likely just prior to the abandonment of the house.  
 The wide use of corrugated vessels indicates they were an important component 
of the ceramic assemblage. Stone (1984) noted a high quantity of corrugated wares in 
communal and ritual areas at the W.S. Ranch site, a Tularosa phase Mogollon site located 
west of the Mimbres region, compared against the residential features. This was also 
noted at Harris in the corrugated ceramics recovered from communal structure (Pithouse 
55) which yielded a large amount and wide variety of finely executed corrugated wares 
including a large amount of corrugated red wares which is generally absent from the rest 
of the site (Romero 2014). This supports the idea that corrugated wares may have been 
more important in a ritual setting than previously thought.  
2) Are there significant differences in the design styles of corrugated wares between 
the pithouses and extramural features? 
 
 This question focused on using qualitative and highly visible attributes to 
compare and contrast the types of decorative styles that appeared in pithouses and 
extramural features. The goal of this question was to discern if pithouse occupants were 
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utilizing specific, individualized styles as a means to assert identity or relay another type 
of message that would have pertained to each individual house. The discussion of this 
question illustrates the difficulty faced when determining which variables were 
appropriate to use to address this question. Also addressed here are reasons why 
corrugated wares may not have been indicators of assertive styles.  
 Determining individual pithouse style had to be approached cautiously, as little to 
no overlap between the styles of the features was needed to conclude a distinct design 
was being utilized. Variables such as rim eversion, rim form, and tool shape used for 
creating punches proved to not be useful attributes as manifestations of each were vast 
and most style choices across the features shared the same basic characteristics. In 
addition rim forms that varied from the unthickened, untapered variant were only present 
on eight sherds spread over six features. The angle of coils was also not an indicator of 
style as this variable was highly dependent on the type of obliteration. Vessels that were 
typed as Alma Punched, Alma Scored, and Alma Incised were initially going to be 
considered as style markers since manifestations of the designs could be highly variable. 
However, scoring and incising were rare amongst the assemblage and no distinct patterns 
emerged within a single feature. Alma Punched was more common at the site and many 
varieties of tools were used to create patterns. However, both tool types and patterns were 
utilized across the site, again yielding no distinct patterns. Therefore, design style 
differences rested on the manipulation of coils which included combinations of indenting, 
smoothing, tooling, polish/burnish, and obliteration. 
 Most instances of a specific coil manipulation appeared only on one sherd or on 
many sherds that were widespread across various features revealing that most pithouses 
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lacked a specific design style. None of the extramural features investigated had 
indications of a distinct style, primarily due to the small assemblage each yielded. A 
pithouse could have utilized many different styles, as identity can be variable. In order to 
communicate identity within any given social situation an appropriate symbol must be 
used (Salamone 1982). A few vessels each with a different stylistic signature could have 
been used by the occupants of the pithouse in the appropriate social setting. Because this 
style may have only been used on one vessel, the style would not be readily apparent in 
the recovered assemblage. Widespread similarity could also be in line with the 
conclusion reached by Neuzil (2001) in which styles did not differ because of outsider’s 
quick assimilation and the movement of pottery between households. On the other hand, 
the lack of stylistic differences may have been a strategy. Ambiguity in design may 
indicate that the manipulation of coils and other decorative choices as functioning on a 
group or site level (Hegmon 1992). These social groups may have been so close that an 
individual style would have been indiscernible (Sackett 1977). 
Two exceptions to the lack of pithouse styles that were further explored were 
Pithouse 43 and Pithouse 53. Pithouse 43 provided the most compelling argument for a 
distinct style, as sherds representing 12 different vessels shared a distinct manipulation in 
which the coils had been partially to fully obliterated, indented, and then tooled. This 
style was only seen on two other sherds from Pithouse 46, a feature that was not 
contemporaneous, indicating that the household may have found a vessel in which to 
copy the style or was in possession of a vessel that originated in Pithouse 43. All sherds 
were found in the roof/wall fall context indicating that these vessels would have been 
visible to other inhabitants and likely reflected a message about the potter. The design 
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could have been representative of a type of signature indicating who made the vessels, or 
could have indicated social standing.  
The case for Pithouse 53 was not as strong. Six sherds shared an unusual 
manipulation that combined tooling, indenting, and smoothing to give the illusion of 
vertical coils. However, small occurrences of similar types showed that this design was 
probably being taught to other potters within the same cluster or household group and 
was being emulated by others. One sherd from within Pithouse 53 was determined to 
have been made by another individual based on the handedness of the potter to execute 
the direction of this design. This lends more evidence that the design was taught to 
others, and this learning framework possibly took place in or around Pithouse 53. Similar 
sherds from within features from the same cluster and other nearby pithouses indicated 
that they were utilizing the same technique but they revealed differing levels in talent, 
producing sherds that were not as finely executed. Sherds from pithouses located at a 
farther distance closely resembled the design but were executed with a different 
technique. 
Because most features did not exhibit an individualized style, additional designs 
on corrugated wares may have been added to these vessels for the sake of decoration 
(Braun 1991). Random innovation by potters would have been a normal occurrence and 
creating a new design would have been commonplace from interaction and the use of 
new tools. The vessel’s use may have carried meaning instead of its decoration. The same 
vessel could have been used in numerous social situations and its decoration may not 
have played a decisive role in any of the functions. MacSweeney (2011) argued that the 
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manipulation of material culture changes an artifact’s meaning dependent on the social 
context.  
3) Can patterns in technological style and design style provide any information on 
household organization?  
 
 Design styles were not highly variable at the pithouse level indicating styles may 
have been shared across households. Though distinct design styles from Pithouses 43 and 
53 appear to have been taught and emulated, the appearance of the design in other 
households was not prevalent enough to conclusively link the households. Had the 
distinct design appeared in a larger percentage of sherds in the other potentially 
associated households a more definitive link may have been possible. In most cases the 
manipulation of coils, the tool type used for Alma Punched vessels, and added coil 
decoration were the same across the community. The differences between features would 
be predictable in community-wide designs as styles may have disappeared over time 
while new styles emerged, or changes in beliefs could have spawned changes in style 
(Braun 1991).  
 The analysis of technological style through statistical testing yielded little 
information on households. The begin band attribute was most likely a style utilized 
across the site, as ANOVA results yielded no significant differences in the population. 
Rim thickness, though showing some minor differences, was also most likely a site-wide 
technological style. Minor differences may be accounted for by a household preference 
regarding this attribute. More than one technological style may have been in place but all 
styles were probably used by most or all households. The surprising significance value of 
.005 between Cluster 2 households Pithouses 37 and 38 was interesting since a shared 
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technological style would be expected from households within the same corporate group. 
Additional data from these households could change this result.  
 The results of coil width for Three Circle Neck Corrugated sherds also indicated a 
community wide technological style except for Pithouse 43, which had no significant 
links with any other household. The error bar graph revealed this household produced 
thick coils compared with other households. The large width may have been a reflection 
of a recent shift to this corrugated type from Alma Neck Banded; however, this shift 
should be visual in other households as Three Circle Neck Corrugated became the 
dominant type over time. The only overlap in measurements noted in regards to Pithouse 
43 was Pithouse 46 which yielded the only significance greater than .0005 (p=.04). 
Pithouse 46 may have used this technological style at times, and this revisits the issue 
seen with design style when discussing these two households (see above). Problems 
linking these two households more definitively and creating associations with other 
households arise from other households in the same cluster as Pithouse 43 not yielding 
enough data to be tested and the fact that the site has not been fully excavated. Pithouse 
43 may be representative of an individual household technological style or may be 
evidence of another technological style for this attribute shared with unexcavated 
households or those excavated by Haury where not enough data is available for 
comparison.  
 Since design and technological styles were shared across the site more often than 
not it can be concluded that corrugated wares may not be an ideal indicator of household 
clusters. However, it can be noted that even autonomous households were partaking in 
the community of practices involving corrugated wares, indicating that they were 
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integrating via design and technological styles of corrugated ceramics. Differences noted, 
such as the coil width of Pithouse 43, may indicate the presence of other communities of 
practice or technological styles that changed over time. Also, at later dates, site activities 
may have been more communal with corrugated pottery being frequently moved between 
households as was noted by Neuzil (2001) in the Silver Creek region. Households may 
have utilized similar technological and design styles or these styles may have been 
conflated as vessels were shifted between households.  
Conclusions  
 Corrugated vessels served a wider function than has been previously thought, as 
previous studies have focused primarily on their utilitarian properties in regards to 
cooking. Studies have been directed towards Three Circle Neck Corrugated and later full 
body coiled types but have largely ignored the wide variety of other types. Certain types 
appear more frequently in other functional uses and a wider variety were noted as being 
used in ritualistic settings (Stone 1984). Alma Punched types may be seen in more of a 
serving capacity at other sites expanding this patterning across the region. Further 
research into the function of all corrugated types, especially with assemblages that have a 
large sample of partial and whole vessels, can also yield data regarding the use of the 
vessels in daily life and how this reflects household activities.  
 In terms of technological and design style, corrugated wares appear to be a weak 
indicator of individual and group identity at Harris. Designs were highly variable and 
technological attributes were similar indicating a community-wide shared practice. 
Pithouse 43 proved to be an exception, suggesting this pithouse was an outlier, shared 
styles with currently unexcavated households, or lends data towards a cultural shift at 
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later dates that instituted a singular learning framework at the site. A site-wide 
technological style at Harris was also noted by DeMaio (2013) regarding chipped stone 
technology and the production of stone tools. Markers of individual and group identity 
may be more evident through symbols relayed through pendants, painted ceramics, and 
figurines, or through spatial organization and architectural traits of pithouses and clusters. 
In the case of corrugated wares at the Harris Site, households shared learning frameworks 
that involved the manufacture and design of these wares.  
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APPENDIX A: ATTRIBUTE LIST 
 
FN 
Unit  
Level  
Context 
Feature 
Rim Diameter (cm) 
Rim Thickness (1 cm from top) 
Rim Eversion 
1. 0˚/A 
2. 30˚/B 
3. 60˚/C 
4. 90˚/D 
Rim Form 
1. Untickened, untapered 
2. Thickened exterior 
3. Thickened interior 
4. Thickened int/ext 
5. Tapered exterior 
6. Tapered interior 
7. Tapered int/ext 
Body Thickness (cm) 
Size (cm) 
Temper 
Part 
1. Body 
2. Rim  
3. Neck 
4. Indeterminate  
Form 
1. Jar 
2. Bowl 
3. Indeterminate 
Type 
1. Three Circle Neck Corrugated 
2. Alma Neck Banded 
3. Alma Punched 
4. Alma Incised 
5. Alma Scored 
6. Mimbres 
7. Reserve 
8.    Other 
9.    Indeterminate  
Obliteration 
1. Full Round 
2. Flattened deep 
3. Flattened shallow 
4. Fully Flattened  
5. Obliterated  
Angle  
1. Perpendicular 
2. Down 
Indented  
1. Yes 
2.    No 
3.    Indeterminate  
Smoothed  
1. Yes 
2.    No 
3.    Indeterminate 
Tooled  
1. Yes 
2.    No 
3.    Indeterminate  
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Tooling Description 
1. Blade/flat 
2. Blade/curved 
3. Round/blunt 
4. Pointed tip 
5. Wedge 
6. Composite  
Number of Coils/rows of design 
Mean Thickness of Coils (cm) 
Thinnest Coil (cm) 
Thickest Coil (cm) 
Coil Description 
1.    0-0.3cm; Very Narrow 
2.    0.3-0.5cm; Narrow 
3.    0.5-0.7cm; Medium 
4.    0.7-1cm; Medium-wide 
5.    1-1.5cm; Wide 
6.    >1.5cm; Very Wide 
Begin Band (cm) 
End Band (cm) 
Polish/Burnish 
1. Burnish 
2.   Polish 
3.   Indeterminate  
4.   Absent 
 
Interior Blackening 
1. Use/sooting 
2. Manufacture/smudging 
3.    Absent 
4.    Indeterminate  
Pitting 
1. Absent 
2.    Present 
3.    Indeterminate  
Scraping  
1. Absent 
2.    Present  
3.    Indeterminate  
Volume (L) 
Comments
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APPEENDIX B TABLE 1: COOKING VESSELS
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APPENDIX B TABLE 2: STORAGE VESSELS
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APPENDIX B TABLE 3: SERVING VESSELS 
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Ri
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0.5
17
C
Un
thi
ck
en
ed
, 
un
tap
pe
red
0.5
34
Ja
r
Al
ma
 P
un
ch
ed
98
98
No
No
No
Co
mb
ina
tio
n
3
2.0
62
3.4
73
No
No
No
Bu
rni
sh
ed
Th
ick
 w
all
s; 
nu
me
rou
s t
oo
ls 
we
re 
us
ed
 fo
r p
un
ch
ing
 
inc
lud
ing
 sm
all
 ro
un
d o
bje
ct,
 re
cta
ng
ula
r t
oo
l a
nd
 
fin
ge
rna
il; 
mi
no
r b
urn
ish
ing
 on
 ex
ter
ior
 w
ith
 m
ino
r f
ire
-
clo
ud
ing
; e
xte
rio
r n
ot 
sm
oo
the
d; 
mi
no
r n
ec
k r
etr
ict
ion
; 
bo
dy
 di
am
ete
r e
sti
ma
te 
of 
9.7
7 c
m
.49
 L
17
08
Flo
or
37
D
14
0.4
31
B
Un
thi
ck
en
ed
, 
un
tap
pe
red
 
Ja
r
Al
ma
 N
ec
k B
an
de
d
Fu
lly
 Fl
att
en
ed
 
Pe
rpe
nd
icu
larNo
Ye
s
No
4
1.0
03
No
No
No
Po
lish
ed
In 
ma
ny
 un
fit 
pie
ce
s; 
ev
ery
 co
il i
s i
nd
en
ted
;  p
oli
sh
ing
 
ov
er 
ind
en
ted
 co
ils;
 no
 ne
ck
 re
str
ict
ion
s, 
int
eri
or 
sm
oo
the
d a
nd
 bu
rni
sh
ed
IN
D
29
23
Ro
of 
Fa
ll/W
all
 
Fa
ll
PH
43
 
 
 
 
 
Bo
wl
Re
se
rve
Fla
tte
ne
d D
ee
p
Do
wn
No
No
No
8
0.4
66
0.3
9
0.6
44
No
No
No
Po
lish
ed
Co
ils 
are
 in
ten
tio
na
lly
 fla
tte
ne
d b
ut 
sti
ll f
ac
e d
ow
n; 
co
ils 
are
 po
lish
ed
 on
 fla
tte
nin
g; 
no
 vi
sib
le 
us
e-w
ea
r a
nd
 
int
eri
or 
is 
sm
oo
the
d
IN
D
36
89
Ro
of 
Fa
ll/W
all
 
Fa
ll
PH
43
12
0.4
19
D
Un
thi
ck
en
ed
, 
un
tap
pe
red
0.4
25
Ja
r
Al
ma
 P
un
ch
ed
98
98
No
No
No
Cu
rve
d/b
lad
e
3
0.8
2.4
55
No
No
No
Bu
rni
sh
ed
De
sig
n h
as
 be
en
 pa
rtia
lly
 ob
lite
rat
ed
; to
ol 
ma
yb
e 
fin
ge
rna
il, 
ex
ter
ior
 m
os
tly
 sm
oo
th 
ye
t f
ing
er 
im
pre
ssi
on
s 
vis
ibl
e; 
ex
ter
ior
 is
 bu
rni
sh
ed
; in
ter
oir
 is
 sm
oo
th 
an
d 
slig
htl
y b
urn
ish
ed
; m
ino
r n
ec
k r
es
tric
tio
n; 
int
ern
al 
dia
me
ter
 12
.2
.95
 L
44
00
Pit
ho
us
e 
Fil
l
PH
43
9
0.5
59
A
Un
thi
ck
en
ed
, 
un
tap
pe
red
0.6
38
Bo
wl
Al
ma
 N
ec
k B
an
de
d
Ob
lite
rat
ed
98
No
No
No
3
0.8
86
0.7
93
1.0
05
1.0
09
3.7
64
No
No
No
No
Sm
all
 bo
wl
 w
ith
 ob
lite
rat
ed
 co
rru
ga
tio
n; 
 he
av
y s
cra
pin
g 
fro
m 
ma
nu
fac
tur
e; 
ch
ild
 bo
wl
?
.36
 L
46
12
Cu
ltu
ral
 
Fil
l
PH
41
 
10
0.5
91
A
Un
thi
ck
en
ed
, 
un
tap
pe
red
0.5
63
Ja
r
Th
ree
 C
irc
le
Fu
ll R
ou
nd
Do
wn
No
No
No
6
0.5
24
0.4
25
0.7
18
1.5
94
4.6
24
Sm
ud
gin
g
No
No
No
Sli
gh
t s
mu
dg
ing
 on
 th
e i
nte
rio
r; 
do
ub
le 
ba
nd
 ha
nd
le 
pre
se
nt;
 so
me
 ex
ter
ior
 fir
e-c
lou
din
g; 
mi
no
r n
ec
k 
res
tric
tio
n; 
13
.35
 cm
 es
tim
ate
d b
od
y d
iam
ete
r
1.2
5 L
53
48
.1
Ro
of 
Fa
ll/W
all
 
Fa
ll
PH
46
10
0.4
8
D
Un
thi
ck
en
ed
, 
un
tap
pe
red
0.5
12
Ja
r
Al
ma
 P
un
ch
ed
98
98
No
No
No
Cu
rve
d/b
lad
e
2
1.8
36
2.8
65
Sm
ud
gin
g
No
No
Bu
rni
sh
ed
Sm
all
 ve
sse
l; e
xte
rio
r is
 bu
rni
sh
ed
; in
ter
ior
 is
 sm
ud
ge
d 
an
d l
igh
tly
 bu
rni
sh
ed
; p
un
ch
ing
 w
as
 do
ne
 w
ith
 
fin
ge
rna
il; 
mi
no
r n
ec
k r
es
tric
tio
n
IN
D
69
01
Cu
ltu
ral
 
Fil
l
F. 
35
8
0.3
9
A
Un
thi
ck
en
ed
, 
un
tap
pe
red
0.4
1
Ja
r
Al
ma
 P
un
ch
ed
98
98
No
No
No
Cu
rve
d/b
lad
e
3
0.8
44
3.3
36
Sm
ud
gin
g
No
No
Bu
rni
sh
ed
Fir
e-c
lou
din
g o
n e
xte
rio
r o
n b
od
y/b
as
e; 
ex
ter
ior
 is
 
sm
oo
the
d w
ith
 lig
ht 
bu
rni
sh
ing
 sm
ud
gin
g o
n i
nte
rio
r is
 
bu
rni
sh
ed
; f
ing
ern
ail
 dr
ag
 pu
nc
h; 
sm
all
 ve
sse
l a
s t
ota
l 
he
igh
t is
 es
tim
ate
d a
t 6
.65
 cm
; m
ino
r n
ec
k r
es
tric
tio
n
.27
 L
74
52
Fe
at 
Fil
l
Fe
at.
 36
 
 
 
 
0.4
67
Ja
r
Al
ma
 P
un
ch
ed
98
98
No
No
No
Fla
t/b
lad
e
4
Sm
ud
gin
g
No
No
Bu
rni
sh
ed
Sm
all
 ve
sse
l; e
xte
rio
r is
 sm
oo
the
d a
nd
 bo
dy
 is
 
bu
rni
sh
ed
; in
ter
ior
 ha
s s
cra
pin
g f
rom
 m
an
ufa
ctu
rin
g n
ot 
us
e; 
int
eri
or 
is 
als
o b
urn
ish
ed
; m
ino
r n
ec
k r
es
tric
tio
n
IN
D
101 
 
APPENDIX B TABLE 4: OTHER VESSELS 
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APPENDIX C: CORRUGATED SHERD COUNTS 
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APPENDIX D TABLE 1: TUKEY POST-HOC RESULTS FOR 
BEGIN BAND 
Multiple Comparisons 
Dependent Variable:   Begin_Band   
Tukey HSD   
(I) Pithouse (J) Pithouse Mean Difference (I-J) Std. Error Sig. 
95% Confidence Interval 
Lower Bound Upper Bound 
PH 35 PH 36 -.172888 .119035 .965 -.57014 .22436 
PH 37 -.098162 .108387 1.000 -.45988 .26355 
PH 38 .225259 .085933 .302 -.06152 .51204 
PH 39 .092772 .129847 1.000 -.34056 .52610 
PH 41 .104326 .089851 .995 -.19553 .40418 
PH 42 .019820 .113108 1.000 -.35765 .39729 
PH 43 .094277 .096977 .999 -.22936 .41791 
PH 46 .140138 .133316 .998 -.30477 .58505 
PH 48 .247472 .189821 .985 -.38601 .88095 
PH 51 .138416 .159314 1.000 -.39325 .67009 
PH 53 .224672 .099442 .548 -.10719 .55653 
PH 54 .063305 .141617 1.000 -.40931 .53592 
PH 36 PH 35 .172888 .119035 .965 -.22436 .57014 
PH 37 .074726 .133263 1.000 -.37000 .51946 
PH 38 .398147
*
 .115740 .036 .01189 .78440 
PH 39 .265660 .151233 .869 -.23904 .77036 
PH 41 .277214 .118678 .493 -.11884 .67327 
PH 42 .192708 .137130 .973 -.26493 .65035 
PH 43 .267165 .124160 .627 -.14719 .68152 
PH 46 .313026 .154222 .713 -.20165 .82770 
PH 48 .420360 .205044 .699 -.26392 1.10464 
PH 51 .311304 .177178 .869 -.27998 .90259 
PH 53 .397560 .126095 .085 -.02325 .81837 
PH 54 .236193 .161452 .963 -.30261 .77500 
PH 37 PH 35 .098162 .108387 1.000 -.26355 .45988 
PH 36 -.074726 .133263 1.000 -.51946 .37000 
PH 38 .323421 .104757 .102 -.02618 .67302 
PH 39 .190933 .143003 .982 -.28630 .66817 
PH 41 .202487 .107994 .809 -.15792 .56289 
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PH 42 .117982 .127996 .999 -.30917 .54514 
PH 43 .192439 .113992 .898 -.18798 .57286 
PH 46 .238300 .146160 .919 -.24947 .72607 
PH 48 .345633 .199051 .878 -.31865 1.00992 
PH 51 .236578 .170207 .975 -.33145 .80460 
PH 53 .322833 .116096 .216 -.06461 .71027 
PH 54 .161467 .153769 .998 -.35170 .67463 
PH 38 PH 35 -.225259 .085933 .302 -.51204 .06152 
PH 36 -.398147
*
 .115740 .036 -.78440 -.01189 
PH 37 -.323421 .104757 .102 -.67302 .02618 
PH 39 -.132487 .126833 .998 -.55576 .29078 
PH 41 -.120933 .085437 .971 -.40606 .16419 
PH 42 -.205439 .109635 .809 -.57132 .16044 
PH 43 -.130982 .092903 .972 -.44102 .17906 
PH 46 -.085121 .130382 1.000 -.52024 .35000 
PH 48 .022213 .187772 1.000 -.60443 .64885 
PH 51 -.086843 .156867 1.000 -.61035 .43666 
PH 53 -.000587 .095473 1.000 -.31920 .31803 
PH 54 -.161954 .138859 .994 -.62536 .30145 
PH 39 PH 35 -.092772 .129847 1.000 -.52610 .34056 
PH 36 -.265660 .151233 .869 -.77036 .23904 
PH 37 -.190933 .143003 .982 -.66817 .28630 
PH 38 .132487 .126833 .998 -.29078 .55576 
PH 41 .011554 .129519 1.000 -.42068 .44379 
PH 42 -.072952 .146613 1.000 -.56224 .41633 
PH 43 .001506 .134561 1.000 -.44756 .45057 
PH 46 .047367 .162712 1.000 -.49564 .59038 
PH 48 .154700 .211504 1.000 -.55114 .86054 
PH 51 .045644 .184616 1.000 -.57046 .66175 
PH 53 .131900 .136348 .999 -.32313 .58693 
PH 54 -.029467 .169580 1.000 -.59540 .53646 
PH 41 PH 35 -.104326 .089851 .995 -.40418 .19553 
PH 36 -.277214 .118678 .493 -.67327 .11884 
PH 37 -.202487 .107994 .809 -.56289 .15792 
PH 38 .120933 .085437 .971 -.16419 .40606 
PH 39 -.011554 .129519 1.000 -.44379 .42068 
PH 42 -.084506 .112732 1.000 -.46072 .29171 
PH 43 -.010049 .096538 1.000 -.33222 .31212 
105 
 
PH 46 .035813 .132997 1.000 -.40803 .47966 
PH 48 .143146 .189597 1.000 -.48958 .77588 
PH 51 .034090 .159047 1.000 -.49669 .56487 
PH 53 .120346 .099014 .992 -.21009 .45078 
PH 54 -.041021 .141317 1.000 -.51263 .43059 
PH 42 PH 35 -.019820 .113108 1.000 -.39729 .35765 
PH 36 -.192708 .137130 .973 -.65035 .26493 
PH 37 -.117982 .127996 .999 -.54514 .30917 
PH 38 .205439 .109635 .809 -.16044 .57132 
PH 39 .072952 .146613 1.000 -.41633 .56224 
PH 41 .084506 .112732 1.000 -.29171 .46072 
PH 43 .074457 .118490 1.000 -.32097 .46989 
PH 46 .120318 .149694 1.000 -.37925 .61989 
PH 48 .227652 .201661 .996 -.44534 .90064 
PH 51 .118596 .173252 1.000 -.45959 .69678 
PH 53 .204852 .120515 .894 -.19734 .60704 
PH 54 .043485 .157133 1.000 -.48091 .56788 
PH 43 PH 35 -.094277 .096977 .999 -.41791 .22936 
PH 36 -.267165 .124160 .627 -.68152 .14719 
PH 37 -.192439 .113992 .898 -.57286 .18798 
PH 38 .130982 .092903 .972 -.17906 .44102 
PH 39 -.001506 .134561 1.000 -.45057 .44756 
PH 41 .010049 .096538 1.000 -.31212 .33222 
PH 42 -.074457 .118490 1.000 -.46989 .32097 
PH 46 .045861 .137911 1.000 -.41438 .50610 
PH 48 .153194 .193076 1.000 -.49115 .79754 
PH 51 .044139 .163179 1.000 -.50043 .58871 
PH 53 .130394 .105523 .991 -.22176 .48255 
PH 54 -.030972 .145951 1.000 -.51805 .45610 
PH 46 PH 35 -.140138 .133316 .998 -.58505 .30477 
PH 36 -.313026 .154222 .713 -.82770 .20165 
PH 37 -.238300 .146160 .919 -.72607 .24947 
PH 38 .085121 .130382 1.000 -.35000 .52024 
PH 39 -.047367 .162712 1.000 -.59038 .49564 
PH 41 -.035813 .132997 1.000 -.47966 .40803 
PH 42 -.120318 .149694 1.000 -.61989 .37925 
PH 43 -.045861 .137911 1.000 -.50610 .41438 
PH 48 .107333 .213651 1.000 -.60567 .82034 
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PH 51 -.001722 .187072 1.000 -.62603 .62258 
PH 53 .084533 .139655 1.000 -.38153 .55060 
PH 54 -.076833 .172251 1.000 -.65168 .49801 
PH 48 PH 35 -.247472 .189821 .985 -.88095 .38601 
PH 36 -.420360 .205044 .699 -1.10464 .26392 
PH 37 -.345633 .199051 .878 -1.00992 .31865 
PH 38 -.022213 .187772 1.000 -.64885 .60443 
PH 39 -.154700 .211504 1.000 -.86054 .55114 
PH 41 -.143146 .189597 1.000 -.77588 .48958 
PH 42 -.227652 .201661 .996 -.90064 .44534 
PH 43 -.153194 .193076 1.000 -.79754 .49115 
PH 46 -.107333 .213651 1.000 -.82034 .60567 
PH 51 -.109056 .230770 1.000 -.87919 .66108 
PH 53 -.022800 .194325 1.000 -.67131 .62571 
PH 54 -.184167 .218927 1.000 -.91478 .54645 
PH 51 PH 35 -.138416 .159314 1.000 -.67009 .39325 
PH 36 -.311304 .177178 .869 -.90259 .27998 
PH 37 -.236578 .170207 .975 -.80460 .33145 
PH 38 .086843 .156867 1.000 -.43666 .61035 
PH 39 -.045644 .184616 1.000 -.66175 .57046 
PH 41 -.034090 .159047 1.000 -.56487 .49669 
PH 42 -.118596 .173252 1.000 -.69678 .45959 
PH 43 -.044139 .163179 1.000 -.58871 .50043 
PH 46 .001722 .187072 1.000 -.62258 .62603 
PH 48 .109056 .230770 1.000 -.66108 .87919 
PH 53 .086256 .164655 1.000 -.46324 .63575 
PH 54 -.075111 .193076 1.000 -.71945 .56923 
PH 53 PH 35 -.224672 .099442 .548 -.55653 .10719 
PH 36 -.397560 .126095 .085 -.81837 .02325 
PH 37 -.322833 .116096 .216 -.71027 .06461 
PH 38 .000587 .095473 1.000 -.31803 .31920 
PH 39 -.131900 .136348 .999 -.58693 .32313 
PH 41 -.120346 .099014 .992 -.45078 .21009 
PH 42 -.204852 .120515 .894 -.60704 .19734 
PH 43 -.130394 .105523 .991 -.48255 .22176 
PH 46 -.084533 .139655 1.000 -.55060 .38153 
PH 48 .022800 .194325 1.000 -.62571 .67131 
PH 51 -.086256 .164655 1.000 -.63575 .46324 
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PH 54 -.161367 .147601 .997 -.65395 .33121 
PH 54 PH 35 -.063305 .141617 1.000 -.53592 .40931 
PH 36 -.236193 .161452 .963 -.77500 .30261 
PH 37 -.161467 .153769 .998 -.67463 .35170 
PH 38 .161954 .138859 .994 -.30145 .62536 
PH 39 .029467 .169580 1.000 -.53646 .59540 
PH 41 .041021 .141317 1.000 -.43059 .51263 
PH 42 -.043485 .157133 1.000 -.56788 .48091 
PH 43 .030972 .145951 1.000 -.45610 .51805 
PH 46 .076833 .172251 1.000 -.49801 .65168 
PH 48 .184167 .218927 1.000 -.54645 .91478 
PH 51 .075111 .193076 1.000 -.56923 .71945 
PH 53 .161367 .147601 .997 -.33121 .65395 
*. The mean difference is significant at the 0.05 level. 
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APPENDIX D TABLE 2: TUKEY POST-HOC RESULTS FOR 
RIM THICKNESS 
Multiple Comparisons 
Dependent Variable:   Rim_Thick   
Tukey HSD   
(I) Pithouse (J) Pithouse Mean Difference (I-J) Std. Error Sig. 
95% Confidence Interval 
Lower Bound Upper Bound 
PH 35 PH 36 .019387 .023253 1.000 -.05816 .09694 
PH 37 -.053792 .021094 .345 -.12414 .01656 
PH 38 .028479 .017081 .906 -.02849 .08544 
PH 39 .024729 .026342 .999 -.06312 .11258 
PH 41 .058918
*
 .017511 .046 .00052 .11732 
PH 42 -.011071 .021895 1.000 -.08409 .06195 
PH 43 .070954
*
 .018941 .013 .00778 .13412 
PH 46 .018463 .026342 1.000 -.06939 .10631 
PH 48 .059696 .038706 .945 -.06939 .18878 
PH 49 -.074871 .023661 .082 -.15378 .00404 
PH 51 .038307 .032424 .994 -.06983 .14645 
PH 53 .004248 .020225 1.000 -.06320 .07170 
PH 36 PH 35 -.019387 .023253 1.000 -.09694 .05816 
PH 37 -.073179 .025889 .195 -.15952 .01316 
PH 38 .009093 .022738 1.000 -.06674 .08493 
PH 39 .005343 .030318 1.000 -.09577 .10646 
PH 41 .039532 .023064 .888 -.03739 .11645 
PH 42 -.030457 .026546 .995 -.11899 .05808 
PH 43 .051568 .024167 .640 -.02903 .13217 
PH 46 -.000924 .030318 1.000 -.10204 .10019 
PH 48 .040310 .041514 .999 -.09814 .17876 
PH 49 -.094257
*
 .028020 .046 -.18771 -.00081 
PH 51 .018921 .035730 1.000 -.10024 .13808 
PH 53 -.015138 .025186 1.000 -.09914 .06886 
PH 37 PH 35 .053792 .021094 .345 -.01656 .12414 
PH 36 .073179 .025889 .195 -.01316 .15952 
PH 38 .082271
*
 .020525 .005 .01382 .15072 
PH 39 .078521 .028695 .238 -.01718 .17422 
PH 41 .112710
*
 .020885 .000 .04306 .18236 
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PH 42 .042721 .024677 .881 -.03958 .12502 
PH 43 .124746
*
 .022098 .000 .05105 .19844 
PH 46 .072255 .028695 .366 -.02345 .16796 
PH 48 .113488 .040345 .201 -.02107 .24804 
PH 49 -.021079 .026256 1.000 -.10864 .06649 
PH 51 .092099 .034364 .268 -.02251 .20671 
PH 53 .058040 .023207 .377 -.01936 .13544 
PH 38 PH 35 -.028479 .017081 .906 -.08544 .02849 
PH 36 -.009093 .022738 1.000 -.08493 .06674 
PH 37 -.082271
*
 .020525 .005 -.15072 -.01382 
PH 39 -.003750 .025889 1.000 -.09009 .08259 
PH 41 .030439 .016822 .844 -.02566 .08654 
PH 42 -.039550 .021348 .821 -.11075 .03165 
PH 43 .042475 .018306 .504 -.01858 .10353 
PH 46 -.010017 .025889 1.000 -.09636 .07632 
PH 48 .031217 .038399 1.000 -.09685 .15928 
PH 49 -.103350
*
 .023156 .001 -.18058 -.02612 
PH 51 .009828 .032058 1.000 -.09709 .11674 
PH 53 -.024231 .019631 .991 -.08970 .04124 
PH 39 PH 35 -.024729 .026342 .999 -.11258 .06312 
PH 36 -.005343 .030318 1.000 -.10646 .09577 
PH 37 -.078521 .028695 .238 -.17422 .01718 
PH 38 .003750 .025889 1.000 -.08259 .09009 
PH 41 .034189 .026175 .985 -.05311 .12148 
PH 42 -.035800 .029290 .992 -.13348 .06188 
PH 43 .046225 .027152 .893 -.04433 .13678 
PH 46 -.006267 .032747 1.000 -.11548 .10295 
PH 48 .034967 .043320 1.000 -.10951 .17944 
PH 49 -.099600 .030632 .064 -.20176 .00256 
PH 51 .013578 .037813 1.000 -.11253 .13969 
PH 53 -.020481 .028063 1.000 -.11407 .07311 
PH 41 PH 35 -.058918
*
 .017511 .046 -.11732 -.00052 
PH 36 -.039532 .023064 .888 -.11645 .03739 
PH 37 -.112710
*
 .020885 .000 -.18236 -.04306 
PH 38 -.030439 .016822 .844 -.08654 .02566 
PH 39 -.034189 .026175 .985 -.12148 .05311 
PH 42 -.069989 .021694 .069 -.14234 .00236 
PH 43 .012036 .018709 1.000 -.05036 .07443 
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PH 46 -.040456 .026175 .945 -.12775 .04684 
PH 48 .000778 .038593 1.000 -.12793 .12949 
PH 49 -.133789
*
 .023475 .000 -.21208 -.05550 
PH 51 -.020611 .032289 1.000 -.12830 .08708 
PH 53 -.054670 .020007 .240 -.12139 .01205 
PH 42 PH 35 .011071 .021895 1.000 -.06195 .08409 
PH 36 .030457 .026546 .995 -.05808 .11899 
PH 37 -.042721 .024677 .881 -.12502 .03958 
PH 38 .039550 .021348 .821 -.03165 .11075 
PH 39 .035800 .029290 .992 -.06188 .13348 
PH 41 .069989 .021694 .069 -.00236 .14234 
PH 43 .082025
*
 .022864 .022 .00577 .15828 
PH 46 .029533 .029290 .999 -.06815 .12722 
PH 48 .070767 .040770 .879 -.06520 .20674 
PH 49 -.063800 .026904 .467 -.15353 .02593 
PH 51 .049378 .034862 .971 -.06689 .16565 
PH 53 .015319 .023938 1.000 -.06452 .09516 
PH 43 PH 35 -.070954
*
 .018941 .013 -.13412 -.00778 
PH 36 -.051568 .024167 .640 -.13217 .02903 
PH 37 -.124746
*
 .022098 .000 -.19844 -.05105 
PH 38 -.042475 .018306 .504 -.10353 .01858 
PH 39 -.046225 .027152 .893 -.13678 .04433 
PH 41 -.012036 .018709 1.000 -.07443 .05036 
PH 42 -.082025
*
 .022864 .022 -.15828 -.00577 
PH 46 -.052492 .027152 .775 -.14305 .03806 
PH 48 -.011258 .039262 1.000 -.14220 .11968 
PH 49 -.145825
*
 .024560 .000 -.22774 -.06391 
PH 51 -.032647 .033086 .999 -.14299 .07770 
PH 53 -.066706 .021270 .089 -.13764 .00423 
PH 46 PH 35 -.018463 .026342 1.000 -.10631 .06939 
PH 36 .000924 .030318 1.000 -.10019 .10204 
PH 37 -.072255 .028695 .366 -.16796 .02345 
PH 38 .010017 .025889 1.000 -.07632 .09636 
PH 39 .006267 .032747 1.000 -.10295 .11548 
PH 41 .040456 .026175 .945 -.04684 .12775 
PH 42 -.029533 .029290 .999 -.12722 .06815 
PH 43 .052492 .027152 .775 -.03806 .14305 
PH 48 .041233 .043320 .999 -.10324 .18571 
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PH 49 -.093333 .030632 .113 -.19549 .00883 
PH 51 .019844 .037813 1.000 -.10627 .14595 
PH 53 -.014215 .028063 1.000 -.10781 .07938 
PH 48 PH 35 -.059696 .038706 .945 -.18878 .06939 
PH 36 -.040310 .041514 .999 -.17876 .09814 
PH 37 -.113488 .040345 .201 -.24804 .02107 
PH 38 -.031217 .038399 1.000 -.15928 .09685 
PH 39 -.034967 .043320 1.000 -.17944 .10951 
PH 41 -.000778 .038593 1.000 -.12949 .12793 
PH 42 -.070767 .040770 .879 -.20674 .06520 
PH 43 .011258 .039262 1.000 -.11968 .14220 
PH 46 -.041233 .043320 .999 -.18571 .10324 
PH 49 -.134567 .041744 .070 -.27379 .00465 
PH 51 -.021389 .047266 1.000 -.17903 .13625 
PH 53 -.055448 .039897 .975 -.18851 .07761 
PH 49 PH 35 .074871 .023661 .082 -.00404 .15378 
PH 36 .094257
*
 .028020 .046 .00081 .18771 
PH 37 .021079 .026256 1.000 -.06649 .10864 
PH 38 .103350
*
 .023156 .001 .02612 .18058 
PH 39 .099600 .030632 .064 -.00256 .20176 
PH 41 .133789
*
 .023475 .000 .05550 .21208 
PH 42 .063800 .026904 .467 -.02593 .15353 
PH 43 .145825
*
 .024560 .000 .06391 .22774 
PH 46 .093333 .030632 .113 -.00883 .19549 
PH 48 .134567 .041744 .070 -.00465 .27379 
PH 51 .113178 .035997 .087 -.00687 .23323 
PH 53 .079119 .025563 .100 -.00614 .16437 
PH 51 PH 35 -.038307 .032424 .994 -.14645 .06983 
PH 36 -.018921 .035730 1.000 -.13808 .10024 
PH 37 -.092099 .034364 .268 -.20671 .02251 
PH 38 -.009828 .032058 1.000 -.11674 .09709 
PH 39 -.013578 .037813 1.000 -.13969 .11253 
PH 41 .020611 .032289 1.000 -.08708 .12830 
PH 42 -.049378 .034862 .971 -.16565 .06689 
PH 43 .032647 .033086 .999 -.07770 .14299 
PH 46 -.019844 .037813 1.000 -.14595 .10627 
PH 48 .021389 .047266 1.000 -.13625 .17903 
PH 49 -.113178 .035997 .087 -.23323 .00687 
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PH 53 -.034059 .033838 .999 -.14691 .07879 
PH 53 PH 35 -.004248 .020225 1.000 -.07170 .06320 
PH 36 .015138 .025186 1.000 -.06886 .09914 
PH 37 -.058040 .023207 .377 -.13544 .01936 
PH 38 .024231 .019631 .991 -.04124 .08970 
PH 39 .020481 .028063 1.000 -.07311 .11407 
PH 41 .054670 .020007 .240 -.01205 .12139 
PH 42 -.015319 .023938 1.000 -.09516 .06452 
PH 43 .066706 .021270 .089 -.00423 .13764 
PH 46 .014215 .028063 1.000 -.07938 .10781 
PH 48 .055448 .039897 .975 -.07761 .18851 
PH 49 -.079119 .025563 .100 -.16437 .00614 
PH 51 .034059 .033838 .999 -.07879 .14691 
*. The mean difference is significant at the 0.05 level. 
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APPENDIX D TABLE 3: TUKEY POST-HOC RESULTS FOR 
COIL WIDTH 
Multiple Comparisons 
Dependent Variable:   TCNC_Coils   
Tukey HSD   
(I) Pithouse (J) Pithouse Mean Difference (I-J) Std. Error Sig. 
95% Confidence Interval 
Lower Bound Upper Bound 
PH35 PH36 -.016494 .025745 1.000 -.09979 .06680 
PH37 .025998 .023391 .990 -.04968 .10168 
PH38 -.049092 .020905 .403 -.11673 .01854 
PH39 -.019640 .026418 1.000 -.10511 .06583 
PH41 -.021497 .019324 .990 -.08401 .04102 
PH42 -.078393 .026783 .118 -.16504 .00826 
PH43 -.303111
*
 .029478 .000 -.39848 -.20774 
PH44 -.013140 .039254 1.000 -.14014 .11386 
PH46 -.145534
*
 .040849 .018 -.27769 -.01338 
PH49 -.000521 .024853 1.000 -.08093 .07988 
PH36 PH35 .016494 .025745 1.000 -.06680 .09979 
PH37 .042492 .030628 .951 -.05660 .14158 
PH38 -.032598 .028773 .989 -.12569 .06049 
PH39 -.003146 .032997 1.000 -.10990 .10361 
PH41 -.005003 .027646 1.000 -.09444 .08444 
PH42 -.061899 .033290 .743 -.16960 .04580 
PH43 -.286617
*
 .035494 .000 -.40145 -.17178 
PH44 .003354 .043952 1.000 -.13884 .14555 
PH46 -.129040 .045382 .145 -.27586 .01778 
PH49 .015973 .031757 1.000 -.08677 .11872 
PH37 PH35 -.025998 .023391 .990 -.10168 .04968 
PH36 -.042492 .030628 .951 -.14158 .05660 
PH38 -.075091 .026688 .156 -.16143 .01125 
PH39 -.045638 .031196 .931 -.14656 .05529 
PH41 -.047495 .025469 .740 -.12989 .03490 
PH42 -.104391
*
 .031505 .039 -.20632 -.00246 
PH43 -.329109
*
 .033826 .000 -.43855 -.21967 
PH44 -.039138 .042616 .998 -.17701 .09874 
PH46 -.171532
*
 .044089 .005 -.31417 -.02889 
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PH49 -.026519 .029881 .998 -.12319 .07015 
PH38 PH35 .049092 .020905 .403 -.01854 .11673 
PH36 .032598 .028773 .989 -.06049 .12569 
PH37 .075091 .026688 .156 -.01125 .16143 
PH39 .029452 .029377 .996 -.06559 .12450 
PH41 .027596 .023206 .983 -.04748 .10267 
PH42 -.029300 .029705 .996 -.12541 .06680 
PH43 -.254019
*
 .032157 .000 -.35805 -.14998 
PH44 .035952 .041304 .999 -.09768 .16958 
PH46 -.096442 .042822 .469 -.23498 .04210 
PH49 .048571 .027978 .816 -.04194 .13909 
PH39 PH35 .019640 .026418 1.000 -.06583 .10511 
PH36 .003146 .032997 1.000 -.10361 .10990 
PH37 .045638 .031196 .931 -.05529 .14656 
PH38 -.029452 .029377 .996 -.12450 .06559 
PH41 -.001857 .028274 1.000 -.09333 .08962 
PH42 -.058753 .033813 .815 -.16815 .05064 
PH43 -.283471
*
 .035986 .000 -.39989 -.16705 
PH44 .006500 .044350 1.000 -.13698 .14998 
PH46 -.125894 .045767 .181 -.27396 .02217 
PH49 .019119 .032306 1.000 -.08540 .12364 
PH41 PH35 .021497 .019324 .990 -.04102 .08401 
PH36 .005003 .027646 1.000 -.08444 .09444 
PH37 .047495 .025469 .740 -.03490 .12989 
PH38 -.027596 .023206 .983 -.10267 .04748 
PH39 .001857 .028274 1.000 -.08962 .09333 
PH42 -.056896 .028615 .657 -.14947 .03568 
PH43 -.281614
*
 .031152 .000 -.38240 -.18083 
PH44 .008357 .040526 1.000 -.12276 .13947 
PH46 -.124037 .042073 .112 -.26015 .01208 
PH49 .020976 .026817 .999 -.06578 .10774 
PH42 PH35 .078393 .026783 .118 -.00826 .16504 
PH36 .061899 .033290 .743 -.04580 .16960 
PH37 .104391
*
 .031505 .039 .00246 .20632 
PH38 .029300 .029705 .996 -.06680 .12541 
PH39 .058753 .033813 .815 -.05064 .16815 
PH41 .056896 .028615 .657 -.03568 .14947 
PH43 -.224718
*
 .036254 .000 -.34201 -.10743 
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PH44 .065253 .044568 .931 -.07894 .20944 
PH46 -.067141 .045978 .932 -.21589 .08161 
PH49 .077872 .032604 .376 -.02761 .18336 
PH43 PH35 .303111
*
 .029478 .000 .20774 .39848 
PH36 .286617
*
 .035494 .000 .17178 .40145 
PH37 .329109
*
 .033826 .000 .21967 .43855 
PH38 .254019
*
 .032157 .000 .14998 .35805 
PH39 .283471
*
 .035986 .000 .16705 .39989 
PH41 .281614
*
 .031152 .000 .18083 .38240 
PH42 .224718
*
 .036254 .000 .10743 .34201 
PH44 .289971
*
 .046238 .000 .14038 .43956 
PH46 .157577
*
 .047599 .040 .00358 .31157 
PH49 .302590
*
 .034852 .000 .18983 .41535 
PH44 PH35 .013140 .039254 1.000 -.11386 .14014 
PH36 -.003354 .043952 1.000 -.14555 .13884 
PH37 .039138 .042616 .998 -.09874 .17701 
PH38 -.035952 .041304 .999 -.16958 .09768 
PH39 -.006500 .044350 1.000 -.14998 .13698 
PH41 -.008357 .040526 1.000 -.13947 .12276 
PH42 -.065253 .044568 .931 -.20944 .07894 
PH43 -.289971
*
 .046238 .000 -.43956 -.14038 
PH46 -.132394 .054199 .342 -.30774 .04296 
PH49 .012619 .043435 1.000 -.12791 .15314 
PH46 PH35 .145534
*
 .040849 .018 .01338 .27769 
PH36 .129040 .045382 .145 -.01778 .27586 
PH37 .171532
*
 .044089 .005 .02889 .31417 
PH38 .096442 .042822 .469 -.04210 .23498 
PH39 .125894 .045767 .181 -.02217 .27396 
PH41 .124037 .042073 .112 -.01208 .26015 
PH42 .067141 .045978 .932 -.08161 .21589 
PH43 -.157577
*
 .047599 .040 -.31157 -.00358 
PH44 .132394 .054199 .342 -.04296 .30774 
PH49 .145013 .044881 .051 -.00019 .29022 
PH49 PH35 .000521 .024853 1.000 -.07988 .08093 
PH36 -.015973 .031757 1.000 -.11872 .08677 
PH37 .026519 .029881 .998 -.07015 .12319 
PH38 -.048571 .027978 .816 -.13909 .04194 
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PH39 -.019119 .032306 1.000 -.12364 .08540 
PH41 -.020976 .026817 .999 -.10774 .06578 
PH42 -.077872 .032604 .376 -.18336 .02761 
PH43 -.302590
*
 .034852 .000 -.41535 -.18983 
PH44 -.012619 .043435 1.000 -.15314 .12791 
PH46 -.145013 .044881 .051 -.29022 .00019 
*. The mean difference is significant at the 0.05 level. 
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